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2. 
2.1 

2.1.1 



fiBSTR<iCT 

THIS PROGRAM IS A MEMORY EXPANDABLE INTERACTIVE BjS ExER:- 
CISER FOR A PAPER TAPE ORIENTED PDP-11. IT PERFORMS A 
TEST OF INSTRUCTIONS AND CONCURRENT OPERATIONS OF I -^0 
EOUIPnEMT SIMU.TA?COUSLY. IT MAY ALSO PERFORM THE 
SAME OPERATION INDEPENDENTLY. THIS PROGRAM IS NOT 
TOBE CONSIDERED A TOTAL CHECK OF THE SYSTEM. IF AN ERROR 
IS DETECTED IN AN I/O DEVICE. IT WILL PROBABLY BE NECESSAR- 
F8R''?H2f^DEVI^E"^^^"'^^"'^^°'^ " """"^ RESPECTIVE DIAGNOSTIC 

IN THIS VERSION THE INTERRUPT SERVICE ROUTINE FOR THE 
DISKS. KWllu. PLUS THE STACK AND THE NPR DATA BUf ER5 ARE 
RELOCATED TO THE CURRENT BANK. 

REQUIREMENTS 

EQUIPMENT 

PDP-11 STANDARD COMPUTER 

OPTIONAL HARDWARE THAT THE PROGRAM WILL EXERCISE 



2.2 
2.2. 1 



HMll UP TO 28KU OF MEMORY 

RCU DISK 

RKll DISK 

RPU DISK 

RFll DISK (25&K) 

TCll DECTAPE-TRANSPORT ONE 

KEUA EXTE^©ED ARITHMETIC UNIT 

KUllL LINE CLOCK 

PCll HIGH SPEED READER/PUNCH 

BLll ASR33 OR ASR35 TELEPRINTER-LCI 1 . VT05 

LP 11 LINE PRINTER 

LSll LINE PRINTER. . .SEE S.2.11 

STORAGE 



PROGRAM STORAGE 
HK OF MEMORY 



THE ROUTINE USES 
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3. 1 



LOADING PROCEDURE 
METHOD 

PROCEDURE FOP NORMAL ABSOLUTE TfiPES SHOULD BE FOLLO-lED. 



DDI 



STORTING PROCED'J«E 

THIS PROCRftM HftS BEEN flOCIFIED TC RUN UHH iR nI'^:^' 
a CONSOLE PROCESSOR. 

IF CONSOLE fIftCHlNE IS USED; THEN THE PROGRftP 
LOOKS RT TMt HARDWRRE SWITCH REGISTER. 
IF A CONSOLE-LESS MfiCHINE IS USED: THEN THE F?OGRR« 
RUTQHflTICflLLY LOOKS BT THE CONTCnIS OF LOCATION 
SOFTSR (176) «S ASWITCH REGISTER. 

IT'S THE RESPONSIBILITY OF THE OPERATOR TO SET JF 
THIS LOCATION PRIOR TO STARTING THE PROGRAM. 

THE PROGRAM REQUIRES TWO BELLS ON THE TTY 

TO MAKE ONE TRUE PASS OF THE PROGRAM, THE FIRST BEu^ 

OCCURS AFTER ONE PASS OF THE INSTRUCTION^ TEST WITH 

THE TROCE BIT CLEARED. THE SECOND BELL MARKS THE 

END OF AN INSTRUCTION TEST PASS WITH THE TRACE BI" 

SET. 

H.i CONTROL SWITCH SETTING 

STARTING AT SA 200 ALL SWITCHES SHOULD BE SET AS INDICATED. 
M.S STARTING ADDRESS OR ADDRESSES 

(A) 200 = SR = 000777 TEST PROCESSOR ONLY-WITH CORE EXPANSION 

(B) 200 = SR = 001777 TEST PROCESSOR ONLY-SK-INHIBIT 

CORE EXPANSION 

(C) 200 = SR s 002XXX TEST I/O ONLY 

(D) 200 = SR = 000000 -CORE EXPAND AND TEST ALL AVAILABLE 

I/O DEVICES 

= 1 INHIBIT TTY OUTPUT 
: 1 INHIBIT TTY INPUT 
: 1 INHIBIT HSP 
= 1 INHIBIT HSR 
= 1 INHIBIT L^^€ CLOCK 

: 1 iNHlflfT Wll, RKil. RCll AND RPli DISKfS) 
: 1 INHIBIT TCll DECTAf>E 

= I INHIBIT LINE PRINTER — IF LINE PRINTER IS USED. 
MUST RESTART AT 502 
IF EAE EXIST IT WILL BE AUTOMATICALLY SELECTED 
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- 2 OROGROn fiND OR OPERftTOR AC^ICN 

».0«D PflOG«At1 INTO MEMORY. 

SET SWITCH REGISTER TO STPRTING ftOORESS. 

LOAD ADDRESS 

SET S«ITCH£b*TO INHIBIT NON EXiSTfiNT DE.'KES 
PRESS START. 

THE PROGRAM HILL LOOP AND 

BELL MILL RING ONCE PER PASS OF THE PPOGRAM. 
A MINinun OF TWO PASSES SHOULD 
ALUAYS BE RUN. 

S. OPERATING PROCEDURE 

5 : OPERATIONAL aUITCH SETTINGS 

5.1.1 AT SA 200 .. THE INSTRUCTION AND LOGIC TEST. UITH ALL SUl''Z>i£- 
DOWN THE PROGRAM UILL TEST ALL DEVICES AND PRINT OU" ON EPPOPS" 
AND CONTINUE IN TEST. (BELL UiLL RING AT COMPLETION OF A PfiS: 

5.1.2 SWITCH SETTINGS ARE 

SWiS = 1 OR UP ... HALT ON ERROR 

SWl . = 1 OR UP . . . SCOPE LOOP 

SH13 = 1 OR UP . . . INHIBIT PRINTOUT 

SW12 = 1 OR UP ... INHIBIT TRACE TRAPPING 

SWli = 1 OR UP . . . INHIBIT ITERATION LOOP 

SWIO = 1 OR UP . . . INHIBIT PROCESSOR TEST 

SUgS = I OR UP ... INHIBIT VARIABLE CORE EXPANSION 

SUOB = 1 OR UP ... RESTART ON ERROR 

5.1.3 

5.2. SUBROUTINE ABSTRACTS 

5.2.1 BEGIN SA 200 

5.2. 2 SCOPE 

MLsUBROUTINE call IS PLACED BETWEEN EACH SUBTEST IH the 

l3iI?g?'2S !f'U°SEiSJ ^"'""'^ """""^ 

IF A SCOPE LOOP IS REQUESTED WITH SW14=1;THEN 

II y^k^^^yK is start of the subtest that the SCOPE LOOP 
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5. £.3 HL*' 



IS ft ROUTINE THftf PRINTS-OUT PN ADDRESS "Hft-' "ftCS THE f^r^: 
TEST^ THE 5TPTUS REGISTER PT THE TIME OF" THE PfilwJRE. 
AND tHE PROCESSOR TEST BEING EXCUTtO h" THE 'IME DP 



FAILURE 
S.£.4 TRTRPP 



THIS ROUTINE WILL ALLOW THE TRACE SIT TRAP TO BE SET AF'Es 
FIRST LOOP OF THE PROGRAM. UNDER NORMAL TESTING THE TRA;e 
BIT MILL BE SET ON ALTERNATE LOOPS OF THE PROGRAM. WHE'^ 
SET IT CAUSES A TRAP AFTER EACH INSTRUCTION. THF TIPS' 
INSTRUCTION EXECUTED UPON TRAPPING IS AN "R"'!" MHi:^ RE'-&- 
TO T>« INTERRUPTED SEQUENCE OF INSTRUCTION. 



5.2. £ TRAPCATCHER 



THIS IS A SERIES OF INSTRUCTIONS STARTING AT ^OCA'::r, 
0, DESIGf«0 TO DETECT. AND ISOLATE UNEXPECTED TRAPS O'*: 
II^TERRUPTS TO THE TRA^ AND INTERRUPT VECTOR AREA OF 
MEMORY. 



HALT (00000). (THIS LOCATION IS ALSO THE £^«. 
THAT VECTOR ENTRANCE. BUT THIS HAS * EF!"!-'-' 
BEING THE NEXT INSTR6cTI0N) . 



THE PRINCIPLE OF THIS ROUTINE IS: THE VECTOR ENTRANC 
ADDRESS POINTS TO THE NEXT SEQUENTIAL WORD WHICH :CN- 
TAINS A " " 
TUS FOR 
IT ALSO 

IF A HALT OCCURS IN THE TRAP OR INTERRUPT VECTOR AREfi. 
REGISTER SIX SHOi^O B£ EXAniNED TO DETERMINE ITS CON- 
TENTS. THEN USEf«GISTER SIX CONTEN"^S AS AN ADDRESS 'C 
DETERfllNE THE LOCATION UHERE THE PROGRAM IMS AT umEN 
THE INTERRUPT OR TRAP OCCURRED. (MEMORY AS SPEilFIEC 
BY R6 CONTAINS THE PC OF THE INSTRUCTION FOLwOUiNG 'ME 
INSTRUCTION UHERE THE TRAP OCCURRED). 

S.2.t> TTYINl (TTY INPUT) 

THIS ROUTINE OPERATES IN THE INTERRUPT MODE 
AND CHECKS FOR A COUNT PATTERN IN THE READER 
OF THE TTY. THE ROUTINE HILL ACCEPT AN INFIM'E 
NUMBER OF ZERO BYTES (BLANK TAPE). BUT THE 
FIRST BYTE THAT IS NOT A ZERO mJST BE A ONE 
AND ALL SEQUENTIAL BYTES MUST BE ONE CREATEP. 
IF THE ROUTINE DETECTS AN ERROR IN THE COUN' 
PATTERN. IT CHECKS TO SEE IF IT IS A 
207 (BEdL). IF SO IT IS IGNORED. IF NOT A 
COHPARSION ERROR IS FLAGED. 
WHEN TESTING THE TTY 

READER THE TAPE MUST HAVE A COUNT PA'^ERN A'O Be 
LOCATED ON THE LEADER PORTION WHEN STAR^INj 'E5' 

'YOJT 'T''!' OUTPJT) 
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THIS IS ft ROL"'iriE "Hfi' ClTPuTS COUNT Pd-^^ZWi I'i 
THE INTERRUPT ttCDE '0 THE TElEPRINTEP. IF 6 PftPEP 

tr"'e is punched it may have 207-s (bells; in r 
Punched uhen the bell for p»ss complete rin&s. 

RFSTftRT CRF-ll DISK) 

THIS ROUTINE PERFORMS fi WRITF fiND A WRITE CHECK OF THE GISi- 
THE DATA THAT IS WRITTEN ON THE DISK IS PA^T jF TEST PROdRf,'^ 
CODE THAT IS NEVER MODIFIED. THIS SEGMENT OF CORE IS WRITTEN 
IN CONTIGUOUS BLOCK THRU THE DISK MEMORY. AFTER THE TOTAL 
DISK(S) HAS BEEN WRITTEN. A WRITE CHECK IS USED tq VERIFt" th?,' 
THE DATA HAS BEEN WRITTEN CORRECTLY ON THE DISK. NOTE THAT HZ 
"DATI" ARE USED IN EXERCISING THE DISK (DA'A IS MOT 'RANSFEPREG 
INTO CORE). 

THE INTERRUPT SERVICE ROUTINE AND 

DATA BUFFER IS TRANSFERRED TO THE CURRENT 

BANK THAT INSTRUCTIONS PSE BEING EXECUTED IN. 

FENDZ (TCn FORWARD END ZONE) 

FENDZ IS THE FIRST ADDRESS IN THE DECTAPE INTERRUPT 
VECTOR (SIH). THIS ROUTINE WILL READ, IN REVERSE. BLOCC 
NUMBERS UNTIL THE REVERSE END ZONE IS FOUND. AT tniS 
POINT THE INTERRUPT VECTOR AND COnTMND REGISTER ARE MODIFIED 
TO READ ALL BLOCK rAJMBERS IN THE FORUARO DIRECTION. EACH 
BLOCK NUMBER READ IS COMPARED WITH THE EXPECTED BLOCK NUM- 
BER COUNT AND MISCgnPARISONS REPORTED. UHEN EACH BLOCK IS 
FOUND (WITH THE EX&PTION OF BLOCK 0) A BLOCK (400 WORDS: 



OF TEST DATA IS WRITTEN ONTO TAPE. AFTER ALL BLOCK NUMBERS 
READ THE TAPE 

HERE TtC DIRECTION IS REVERSED AND ALL BLOCK NUMBERS ARE PEAC 



HAVE BEEN READ THE TAPE IS DRIVEN INTO THE FORWARD END ZONE. 



AND WRITE OPERATIONS. 
IF THE DATA~BL^FER IS 

DESTROYED DURI^G A READ OPERATION IT MA> BE NECESSAP- 
RELOAD THE PROGRAM. 

10 LCLK (LINE CLOCK) 

THIS TEST OF THE LINE CLOCK IS IN THE INTERRUPT 
MODE. IF OPERATING CORRECTLY THE SYSTEM I/O 
WILL RUN A FULL SPEED FOR 55 SECONDS THEN ALL 
UO AT LEVEL SIX OR LESS WILL STALL FOR 5 SECONDS. 
THIS IS BASED ON bO CYCi.ES AS THE LINE FREQUENCE. 

11 LP! (LINE PRINTER) 

THIS ROUTINE OUTPUTS TO THE LINE PRINTER IN 
TK€ FLAG MODE WHILE FILLING THE BUFFER IN 
THE INTERRUPT MODE WHILE THE BUFFER IS BEING 
PRINTED. 

FOR 132 COLUMN PRINTER CHANGE LOCA-'ION lPS" FRCI .i" 
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THIS ROUTINE OPERATES IN THE INTERRUPT nODE ftND CHECKS f.fi m 
COUNT PATTERN IN THE PCll REftOER. THE ROUTINE WIll OCCEP* 
AN INFINITE NUMBER OF ZERO BYTES (BLANK TP.PE - . BU'' 'HE risS" 
BYTE THAT lb NOT A ZERO MUST BE A ONE AND ALu SEQUENTIAL B-'ES 
MUST BE ONE GREATER. IF THE ROUTINE DETECTS AN ERROR I'* 
CSUNT MTTERN, 0 DATA ERROR IS FLAGEO. 
UHEH TESTING THE HSR 

READER THE TAPE MUST HAVE A COUNT PATTERN AND BE 
LOCATED ON THE LEADER PORTION WHEN STARTING TES'. 

5.2.13 HPOUT (PCII OUTPUT) 

THIS IS A ROUTINE THAT OUTPUTS A COUNT PATTERtt II 'HE IN- 
TERRUPT MODE TO THE HIGH SPEED PUNCH. 

5.2.14 RKSTART (RK-11 DISK) 

THIS ROUTINE PERFORMS A URITE AND A URITE CHECK OF THE DISK. 
THE DATA THAT IS WRITTEN ON THE DISK IS PART uF TEST PROGRAM 
CODE THAT IS NEVER MODIFIED. THIS SEGMENT OF CORE IS WRITTEN 
IN CONTIGUOUS BLOCK THRU THE DISK MEMORY. AFTER THE TOTAL 
DISK HAS BEEN WRITTEN. A WRITE CHECK IS USED TO VERFIf THAT 
THC DATA HAS BEEN WRITTEN CORRECTLY ON THE DISK. NOTE THAT NO 
"DATI" ARE USED IN EXERCISING THE DISK (DATA IS NOT TRANSFERRED 
INTO CORE). THE INTERRUPT SERVICE ROUTINE AND DATA 8UF-ER APE 
TRANSFERRED TO THE CURRENT BANK THAT INSTRUCTIONS ARE BEING 
EXECUTED IN. 

5.2.15 RCSTAHT (RC-11 DISK) 

THIS ROUTINE PERFORMS A WRITE AND A WRITE CHECK OF THE DISk . 
THE DATA THAT IS WRITTEN ON THE DISK IS PAR'' OF TEST PROGRAM 
CODE THAT IS NEVER MODIFIED. THIS SEGMENT OF CORE IS WRITTEN 
IN CONTIGUOUS BLOCK THRU THE DISK MEMORY, AFTER THE TOTAl 
DISK(S) HAS BEEN WRITTEN. A WRITE CHECK IS USED TO VERIFY THAT 
THE DATA HAS BEEN WRITTEl'l CORRECTLY ON THE DISK. NOTE THAT NC 
"DATI- ARE USED IN EXERCISING THE DISK (DATA IS NOT TRANSFERRED 
INTO CORE). THE INTERRUPT 

SERVICE ROUTINE AND DATA BUFFER IS TRANFERRED TO THE CURREN' 
BANK THAT INSTRUCTIONS ARE BEING EXECTUTED IN. 

5.2. Ife RPSTART (RP-11 DISK) 

THIS ROUTINE PERFORMS A WRITE AND A WRITE CHECK OF THE DISK. 
THC DATA THAT IS WRITTEN ON THE DISK IS PART OF TEST PROGRAM 
CODE THAT IS NEVER MODIFIED. THIS SEGMENT OF CORE IS WRITTEN 
IN CONTIGUOUS BLOCK THRU THE DISK MEMORY. AFTER THE TOTAL 
DISK(S) HAS BEEN WRITTEN, A WRITE CHECK IS USED TO VERIFY THAT 
THE DATA HAS BEEN WRITTEN CORRECTLY ON THE DISK, NOTE THAT NO 
"DATI" ARE USED IN EXERCISING THE DISK (DATA IS NOT TRANSFERRED 
INTO CORE). THE INTERRUPT SERVICE ROUTINE AND DATA BUFFER IS 
TRANSFERRED TO THE CURRENT BANK THAT INSTRUCTIONS ARE BEING 

EXECUTED IN. (FOR THE RP03 THE ISR MUS"' BE MOTIFIED TO 'EST THE Fju^ =oSF^.:£ 
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THIS ROUTINE IS CC.NTROLLEO SWITCH 9. THE PROCESSOR 
fWIMLINE CODE WILL BE EITHER 4KU OU EXPftNOS TO THE flftxin^" 
CORE TMfiT IS ftVOILflBLE. THE ROUTINE OE'ERMINES THE 
fIftXIflUH CORE SIZE BY DOING « "DftTO" TO R LOCft'ION IN Eft:- 
BANK. IF THE BRNK DOES NOT EXIST. A TIME OUT WILL OCCUR 
UHEN CORE SIZE IS DETERMINED «N iftfiGE OF BANK 0 IS TRRNS- 
^PKSJ?^!^" EXISTING BANK. THEN THE CODE IN EACH BANK 
IS MODIFIED SO THAT. WHEN THE LAST SUB TEST IN A MEMORY 
i9t?^ 15 EXECUTED TH^RE IS A JUMP INSERTED TO THE FIRST SUB 
IESI-"^,I* ^^"^ "MEN IN THE LAST BANK THE MODIFIED 

INSTRUCTION MILL TRANSFER YOU TO BANK 0. 

THE LISTING SHOWS ONLY THE CODE OF BANK ZERO. UK_N A'l 
ERROR OCCURS THAT IS NOT IN BANK ZERO^ IGNORE THE BANK 
BITS OF THE PRINT OUT AND USE THE LIStlNG FOR BANK ZERC. 

5.3 PROGRAM AND/OR OPERATOR ACTION 

5.3.1 LOADING AND STARTING AT 200 WITH ALL SWITCHES 
DOWN IS WORSE CASE TESTING. IF AN ERROR IS 
DETECTED HERE. THERE WILL BE A PRINTOUT. WHEN 
AN ERROR IS DETECTED AND IT IS NECESSARY TO 
SCOPE ON IT. SET SMI 5 TO HALT ON ERROR^ 
THEN SWm t6 LOOP ON ERROR, THEN SW13 to 
DELETE PRINTOUTS. THEN THE MACHINE MUST BE CONTINUED. 

b. ERRORS 

b.l ERROR PRINTOUT 

ARE IN A THREE WORD FORMAT. THE 1ST IS PC+2 OF THE 
DETECED ERROR. THE 2ND. IS THE STATUS REGISTER. 

Ig^NfJSTpof^lEfSgS?''^'' ^^"^ ""^'^ 

REFER TO THE LISTING FOR DETAILED INFORMATION. 

£>.2 ERROR RECOVERY 

FOR TTY READER AND HSR, TAPE MUST BE REPOSITIONED TO 
LEADER BEFORE RESTARTING TEST. IT YOU DESIRE TO HAVE 
THE PROGRAM RESTART ON AN ERROR MAKE SWITCH REGISTER 
BITB AN ONE. 

7. RESTRICTIONS 

7.1 STARTING RESTRICTION 

IF LINE PRINTER IS USED RESTART ADDRESS MUST BE HOO 
FOR HSR AND TTY READER. TAPE MUST BE ON LEADER. 

7.2 OPERATIONAL RESTRICTION 
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IF OPERPTION UNDER MONITORS. THE CONSC-E CE . I E.^Vil f^: ':- 
AND THE SYSTEM CEVICE ARE WT TESTED. 



TRRCKING OOUN UNUSURL FAILURES 

FAILURES THAT MAY OCCUR BECAUSE OF A FALSE ENTRY 
INTO A SUBTEST. OR A FAILURE IN A CONTROL ROUTINE 
RATHER THAN A SUBTEST. DETECTION OF THESE MAY BE 
ACCOMPLISHED 8^ SEVERAL PROCEDURES, THERE IS A 
LOCATION CALLED "RETURN" THAT RECORDS THE LAST SUC- 
CESSFUL SUBTEST COMPLETED. THERE IS ANOTHER LOCA- 
TION CALLED -SCOPEF" THAT SHOWS HOU MANY TIMES THE 
SUBTEST HAS BEEN EXECUTED. THERE IS ANOTHER LOC( 
TION CALLED "ICOUNT" THAT CONTAINS THE ITERATION 
COMPARISON VALUE. THE STACK "Rfa" SHOULD BE EQUAL 
TO ~8UFF" UHEN THE FIRST INSTRUCTION OF THE SUBTES'' 
IS ENTERED. TO REDUCE INSTRUCTION EXECUTION IN CON- 
FUSING SITUATION. THE "SCOPE" LOCATION FOLLOUING THE 
SUBTEST SHOULD BE CHANGED TO A BRANCH TO THE FIRST 
INSTRUCTION OF THE SUBTEST (THE FIRST LOCATION FOL 
LOWING THE PREVIOUS SCOPE LOCATION) AND THE "HLT" LO- 
CATION MAY BE REPLACED WITH A "NOP". 

A USER MAY ADD A UNIQUE ROUTINE TO THIS TEST TO EXERCISE 
A HON DEC OPTION. FOR CHECKING BUS INTERACTION WITH HIS 
EXISTING DEC OPTtONS. 

FOR TROUBLE FREE INTERACTION THERE ARE A FEW GROJNC RULES 
THAT SHOULD BE FOLLOWED. 

1. USE NO REGISTERS. 

2. THE ROUTINE SHOULD BE STAND ALONE. 

3. THE EXISTING "HLT" SHOULD BE USED FOR ERROR DETECTION 

4. CODE IN THE PRIMING AREA SHOLD SET INTERRUPT 
ENABLE, INITIALIZE DATA AND RAISE A FLAG IF NECESSAR'. 

5. THE INTERRUPT VECTOR STATUS WORD SHOULD CONTAIN THE 
PRIORITY LEVEL OF THE DEVICE. 

b. THE INTERRUPT VECTOR SHOULD POINT TO YOUR STAND ALONE 
ROUTINE. 

7. THE STAND ALONE ROUTINE WHEN COMPLETING ALL HOUSE KEEPIn:; 
OPERATION AND DATA COMPARISONS SHOULD THEN EXECUTE A 
"RTI" TO RETURN TO MAINLINE CODE. 

INSERTION OF USER I/O ROUTINES 

1. MAY BE INSERTED IN BANK ZERO WHERE 10 ROUTINES EXIS'. 
FOR DEVICES THAT THE JSEP DOES NO"' HAVE. IF CORE E'^PA'-s: 
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IS TO 8E INHIBITED. THE USER n«Y OVERLftT THE Z/PftUll"' ::E. 

2, IF THE USER HAS MORE THAN 4KW OF CORE. "HE ROUTINE 
MAY BE PLACED IN ANY OF THE EXTRA BANKS AND CORE 
EXPANSION BE INHIBITED. 

3. IN THE FRIMING CODE SEVERAL INSTRUCTIONS BEFORE THE 
TAG "MAINLINE" T>€RE IS AN INSTRUCTION JSR •/.? StUSER. 
THE SECOND UORD OF THAT INSTRUCTION IS AN ABSOLUTE 
ADDRESS THAT THE USER MAY CHANGE TO POINT TO HIS ROU- 
TINE. THE UStR SHOULD EXIT HIS PPIMING ROUTINE UHH A 
RTS y.7 INSTRUCTION. 

8.1 EXECUTION TIME 

EXECUTION VARIES WITH NUMBER OF DEVICES. FOR 4KW j,YSTEMS rtl'- 
TTY AND HSR ONLY^ ABOUT 1 MINUTE WITH tAe TRACE BIT CLEAPEC 
ABOUT 1.5 MINUTES WITH THE TRACE BIT SET, 

g. PROGRAM DESCRIPTION 

THE DESIGN OF THIS SYSTEM EXERCISER IS PREDICATED 
UPON IT BEING PRIMARILY INTENDED FOR A PAPER TAPE 
SYSTEM WITH FOUR KU OF CORE. AND THAT IT BE EASY TO 
RUN AND UNDERSTAND. ALSO, THAT IT MAY BE MODIFIED 
EASILY TO EXERCISE P WIDE MULTITUDE OF PERIPHERALS, 
INCLUDING THOSE OF THE CUSTOMER'S OWN DESIGN. THE 
CONCEPT IS TO HAVE ALL DESIRED I/O RUNNING CONCUR- 
RENTLY WITH THE PROCESSOR TEST FOR BACKGROUND. THE 
DECISION WHICH I/O DEVICES TO BE USED IS MADE AT 
START UP TIME. THE DATA PATTERNS USED IN THE EXER- 
CISER ARE FIXED, FOR MECHANICAL DEVICES, SUCH flS^ 
THE TTY READER, THERE IS NO AUTOMATIC RE-SYNCHRONI- 
ZATION IF IT'S TAPE BECOMES OUT OF PHASE WITH THE 
DATA. IT WILL BECOME NECESSARY TO STOP THE EXER- 
CISER AND MANUALLY RESYNCHR0NI2E THE TAPE AND RESTART 
THE EXERCISER. 

THERE IS NO MONITOR IN THE CONVENTIONAL SENSE. EAtH 
DEVICE THAT IS TO BE EXERCISED HAS IT'S OWN STAND A- 
LONE ROUTINE THAT OPERATES IN THE INTERRUPT MODE. 
THESE ROUTINES NEED NO SUPERVISION OR MONITORING 
AFTER THEY ARE INITIATED. THERE IS A PRIMER AREA THAT 
CHECKS THE SWITCH REGISTER TO SEE WHAT DEVICES ARE 
TO BE INITIATED. THE PRIMER AREA SETS THE INTERRUPT 
ENABLE BIT IN THE DEVICE STATUS REGISTER. INITIAL- 
IZES THE DATA PATTERN AND INITIATES AN 0^»ERATION TO 
RAISE DATA FLAGS ON DEVICES THAT CAN NOT INITIATE 
THEM THEMSELVES. THEN. THE PRIMER JUMPS TO THE PRO- 
CESSOR TEST WHERE THE INDIVIDUAL DEVICES ARE SERVICED 
AT THE INTERRUPT RATE. 

THE INSTRUCTION EXERCISER IS A STRAIGHT LINE TEST 
OF INSTRUCTIONS, THE SEQUENCE IN WHICH THEY ARE 
EXECUTED IS THE SAME SEQUENCE lU WHICH TriEY ARE 
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SHOWN IN THE LISTING. EftCH ftREP OF CODE FROM 
"SCOPE TO SCOPE" IS AN INDIVIDUAL SUB-TES' UI'm 
SWITCH 11 UP T« SUB-TEST IS EXECUTED ONE TIME 
arc THEN THE NEXT SUB-T£ST IS EXECUTED, ftND SO ON 
TILL fiLL SUB-TESTS ORE EXECUTED. HOWE<'ER IF SWITCH 

11 IS OOMNTHE Sub-test will §e executed some -n- 

NUMBER of times BEFORE ENTERING THE NEXT SUB-TES' 
IF SWITCH IH IS UP YOU WILL NEVER LEAVE THE CURREN' 
§y5-XE§"^ YOU ARE IN. THIS USE IS INTENDED FOR 
TROUBLE SHOOTING A MALFUNCTION IN A SUB-TEST. THE 
FIRST GROUP OF SUB-TESTS ARE THE BINARYS AND UNAR S 
THOSE INSTRUCTIONS ARE TESTED IN T>c INDEX MODE: 
SOURCE ONLY. DESTINATION ONLY. THEN BOTH SOURCE 
AND DESTINATION. THE SAME INSTRUCTIONS ARE THEN 
TESTED USING THE IMTSDIATE MODE INDIRECT. THESE 
MOOES ARE TESTED AGAINST OTHER MODES: iJHlCH MAY L^E 

AFTER THE NODES AND INSTRUCTION HAVE SEEN PROVEN 

LlLl^ i^«"^4 ■'■"EY THEN TESTED IN THE BYTE 

MODE. OTfCR TEStiNG IS ALSO DONE WHERE THE "JSR" 
INSTRUCTION IS TESTED IN NESTED COMBINATIONS. ALL 
COMBINATIONS OF NUjiERS ARE TESTED USING THE COMPARE, 
ROTATE. ADO AND COMPLIMENT INSTRUCTIONS. THERE IS 
ALSO A MIHinUH TEST OF POWER FAIL AND AUTO RECOVERY. 
WHICH IS NOT ENABLED UNTIL AFTER THE FIRST PASS OF *HE 
PROGRAM. 

THE REASON FOR EXECUTING ALL INSTRUCTIONS 

WITH THE TRACE BIT SET IS TO TAKE US INTO SERVICE AT 

THE END OF EACH INSTRUCTION. 

THE CORE LAYOUT IS BROKEN INTO FIVE DISTINCT PARTS: 

( 1 ) THE TRAP CATCHER 

(2) THE SET UP AND I/O PRIMER AREA AND I/O TEST PCa- 

(3) THE^IftOCESSOR TESTS AND 

CM) CONTROL AND UTILITY ROUTINES. 

(S) CORE DETECTOR AND EXPANSION ROUTINE. 



:0. LISTING 



11. FLOW CHART(S) 

.ENDR 

.ENABLE ABS 



:PDPn PRELIMINARY SYSTEM TEST --- TTY-PCll-LPll.RFll TCH KWllL RKll RCll RPll AND KEil 
:T|5t SIMULTANEOUS RuNNInG 0? I/O. WITH PROcbsoft INStRuMtON TESt An6 WlT^^^ 

nnnP4n '^^^^ ^^^9& §il ENABLED TO BE CONSIDER MAINLINE CODE 

?R2§Sn 2P?=i25 , ^iSYSTEM NULL OPERATION 

}°j2nR HLT=EMT ; TRAP US^D FOR ERROR PRINTOUT 

17777^ CC°T777^b'' ''^^^^ ^^^^ ^^^""^ ITERATION OF SJB PROBLEMS 
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bO^ 
bOJ 
bOM 
bO- 
bOb 
fa07 
b06 
faOS 
blO 
bl 1 

bia 

bl3 
blH 
bl5 
bib 
fal7 

bia 
biq 

b£0 
bSl 
bSS 
bS3 
fa24 
b25 
&£b 
b27 

bsa 

bS9 
b30 

b33 
b34 
b35 

b38 
b3<3 
bHO 



11 30«(ios2) so-jflti-re 

20-J(m-7B ll'.X 



11:0S FA(;E 12 



MOl 



000014 
00001b 

00002H 
OOCOEb 

000030 
000032 

000034 
00003b 

00004b 

000052 



1^^ 



000001 
000002 

ir 

17b040 
OOOQOO 
000000 
000100 



300014 
00001b 
000000 
000024 
01b52b 
000340 
000030 
OlBbOb 
000340 
000034 
01b40b 
000000 
00004b 
01 555b 
000052 
040000 



R100=v.0 
R101=-/.l 

^HOROCT=-2000*40 

XX=0 



=0 
.REPT 

.♦2 

HOLT 

.ENDR 

.LIST 

.=14 

.♦2 

HOLT 

.=24 

PFfilL 

340 

.=30 

PRINT 

340 

.=34 

SCOPEC 

0 

.=4b 
LOGICA 
.=52 
040000 



100 



SEQ.ME 



;TRAP ENTRPNCE 

; TRAPPED TO PRE^'TCUS LOCftTICN 



; FALSE TRACE TRAP 



;FOR HALT TRAPS 
; HIGHEST PRIORITY 

;USER TRAP 



: RETURN TO MONITOR ADDRESS 

; EXECUTION TIME IS MEMORY SIZE DEPENDENT 



(Rb) IS THE STACK POINTER 

((Rb)) IS THE PC+2 OF LOCATION WHERE THE TRAP ORIGINATED 
FOR N0R««. OPERPTION RUN WITH ALL SWITCHES DOWN 

5R 15=1 OR UP HALT ON ERROR 

SR 14=1 OR UP SCOPE LOOP 

5R 13=1 OR UP INHIBIT PRINT OUT 

SR 12=1 OR UP INHIBIT TRACE TRAPPING 

SR 11=1 OR UP IHHlilT SUB-PROBLEM ITERATION 

SR 10=1 OR UP INHIBIT PROCESSOR TEST 

SR 09=1 OR UP INHIBIT VARIABLE CORE EXPANSION 
SR 08=1 OR UP RESTART ON ERROR 

SPECIAL DELETE SWITCHES-SET RESPECTIVE SWITCH TO A 1 TO INHIBIT IN^^ 



lATION OF DEv-ICE 



SW 0=1 INHIBIT TTY OUTPUT 
SW 1=1 INHIBIT TTY INPUT 
5U 2=1 INHIBIT HSP 

irSJilT lInE CLOCK 

INHIBIT RC, RF. RK, DISKS 

SW b=l INHIBIT TCll DECTAPE 

SW 7=1 INHIBIT LINE PRINTER — IF LINE PRINTER IS USED, MUST RESTART AT 502 
IF EAE EXIST IT WILL BE AUTOMATICALLY SELECTED. 



W 3=1 
W 4=1 
SW 5=1 



,rOK8h Pli 2C-J«N-7B i::05 



fa 42 

b < i 

b-»S 
feWfe 

fa-t7 

faSG 

b51 

652 
fa5- 
faSS 
fa55 

&5& 
bS7 

bse 
fabi 

bbS 
b&3 
bbH 
bbS 

bbb 

bb7 
bb8 
bbS 
b70 
b71 
672 
b73 
b7M 
b75 
b7b 
h77 
b78 
b7S 

beo 
bei 

b82 
b83 
bBH 

bes 

bSb 
b87 

bes 
be9 

b90 

bqi 

b"52 
bS3 
b9M 
bB5 
b% 



OOOObO 
OOOObC 00 I SMS 
OOOOba OCXIZOO 
OOOObM 

OOOObb 000200 
000070 OOlbHb 
000072 000200 
00007M 00X740 
00007b 000200 

000100 
000100 002044 
000102 000300 

000004 
OOOOOH 017500 
00000b 000340 

000174 
000174 177570 
00017b 000000 

000200 
000200 000137 000502 

000204 
000204 002b32 
00020b 000240 
000210 002534 
000212 000240 

000214 
000214 00271b 
00021b 000300 

000220 
000220 002344 
000222 000240 

000254 
000254 002450 
00025b 000240 

17777b 

OOOSbO 1775b0 

0002b2 1775b2 

0002b4 1775b4 

0002bb 1775bb 

000270 177550 

000272 177552 

000274 177554 

00027b 17755b 

000300 1 7754b 

000302 177514 

000304 17751b 

00030b 177470 

000310 1774bb 

000312 1774b2 

000314 1774b4 

00031b I774b0 



1:05 PACE 13 



jPDPil SinULTftNEOJS I'O 
.=&0 
TTYINR 
200 
TYOUTR 
200 

HSRINR 
200 

HPOUTR 

200 

.=100 

LK3 

300 

.=4 

.PfiRSRV 
340 

.=174 
SRPTR: 177570 
SOFTSR: 000000 

.=200 

JHP 3 f START 

.=204 

IRF 

240 

IRC 

240 

.=214 

FENOZ 

300 

.=220 

IRK 

240 

.=254 

IRP 

240 

STATUS= 17777b 
TRCSR: 177560 
TRDR: 1775b2 
TTCSR: 177564 
TTDBR: 177566 
HRCSR: 177550 
HRD8R: 177552 
HPCSR: 177554 
HPDBR: 177556 
LKCSR: 177546 
LPCSR: 177514 
LPDBR: 177S16 
RFOflE: 177470 
RFOftR: 177466 
RFWC: 177462 
RFCftR: 17.-464 
RFCSR: 177460 



;TTY IN INTERRUPT VECTOP 

:TTY OUT INTERRUPT VECTOR 

:HSR INTERRUPT VECTOR 

:H5P INTERRUPT VECTOR 

; INTERRUPT VECTOR LINE CLCCi- 
: LEVEL SIX PRIORITY 

;nEnORY PARITY 



RFll DISK 
LEVEL 5 
RC DISK 



;DEC TAPE 
; LEVEL 6 

:RK DISK 
:RP DISi^ 



DISK ADDRESS AND ERROR 
DISK ADDRESS REGISTER 
WORD COUNT REGISTER 
CURRENT ADDRESS REGISTER 
STATUS REGISTER 



^HBy 2D-JftN-79 LI. OS 



b98 
fa 39 
-OL 

703 

roM 

-05 
701. 
707 
■'08 
70^ 
7i0 
711 
712 
713 
71H 
715 
71fe 
7i7 
718 
719 
720 
721 
722 
723 
724 
72S 
726 
727 
729 

731 
'32 
733 
73H 
73S 
73fe 
737 
738 
739 
7^0 

7m 

742 
7H3 
744 
745 
74t» 
747 
749 
749 
75C 
751 
'52 
'S3 



000320 
000322 
000324 
00G326 
000330 
000332 
000334 
000336 
000340 
000342 
000344 



000. 



54 

0003S6 



000364 
000366 
000370 



000372 
000374 
000376 
000400 
000402 
000404 
000406 
000410 
000412 
000414 
000416 
000420 
000422 
000424 
000426 
000430 
000432 



000434 
000436 
000440 
000442 
000446 
0004S0 



000464 
000466 
00047C 



177461 
1774H2 
177450 
177452 
177446 
177447 
177413 
177412 
177406 
177410 
177404 
177405 
177304 
177302 
177310 
177311 
177306 
177300 
177312 
177314 
177316 



177340 
177342 
177340 
177350 
000440 
177344 
177346 
000214 
176722 
176725 
176724 
176710 
176724 
176716 
176720 
176714 
176715 
000000 



010146 
0103M6 
005003 

012701 003440 
062103 
062103 
XI 775 

020127 OOMHMC 

101001 

104000 

012603 

012601 

000207 



RFCSRH: 

RCDAR: 

RCUC: 

RCBAR: 

RCC5R: 

RCCSRH: 

RKOAH: 

RKOAE: 

RKUC: 

RKC5R: 

RKCSRH: 

MO: 

AC: 
SC: 
SRE 

nuL 
Div 

NOR 
LSH 
ASH 



177461 
177442 
17745C 
177452 
177446 
1 77447 
177413 
177412 
177406 
177410 
177404 
17740S 
177304 
177302 
177310 
177311 
177306 
177300 
177312 
177314 
177316 



lOECTRPE ADDRESSES 
tc=177340 



TCCM 
TCST 
TCDT 



TCWC; 
TCBA; 
TCIV: 
RPCA: 
RPORH; 
RPOAE: 
RPD5R: 
RPDAR: 
RPi4C: 
RPSAR: 
RPCSR: 
RPCSRH: ... 
RPFUWCTION: 



.C+2 
TC 

TC+IO 
BR 
TC*4 
TC*6 
214 
176722 
176725 
176724 
176710 
176724 
176716 
176720 
176714 
176715 



START 



HIGH BYTE ADDRESS :P .5= 
L'lSK ADDRESS REGISTER 
JORO COUNT RECISTEP 
CURRENT ADDRESS REilS'EP 
STATUS REGISTER 
HIGH BYTE ADDRESS OR CSP 
HIGH BYTE OF DISK ADDRESS 
DISK AOORESS REGls'ER 
UORD COUNT REGISTER 
CURRENT ADDRESS REGIS'EB 
STATUS REGISTER 
HIGH BYTE ADDRESS OR ^.SP 
EAE LOCATIONS 



; CONTROL AND FUNCTION 
; GENERAL STATUS 

DATA 

UORD COUNT 
BUS AOORESS 

OECTAPE INTERRUPT VECTOR 
CYLINDER AOORESS RPll DISK 
HIGH BYTE or DISK AOORESS 

ORIVE*S?Afui REGISTER 
DISK AOORESS REGISTER 
UORD COUNT REGISTER 
CURRENT AOORESS REGISTER 
STATUS REGISTER 
HIGH BYTE ADDRESS OR C5R 
DISK COnnANO 



THIS ROUTINE CHECKS THE READ DAtA BUFFER TCll 
BY DOING A CHECK sun. ON THE DATA 



tci: 



TC2; 



MOV 

NOV 
CLR 
MOV 
ADD 
ADD 
BED 
CMP 
BHI 
HLT 
10V 

nov 

RT5 



•/.l,-(6) 
•/.3,-(6) 

y.3 

• TCRBUF.-/.1 
(l)*,'/.3 
( 1) * , x,3 
TC2 

>.l,«TCRBUF-«-1000 



lb)*,' 



;SAVE THESE ON THE STACK 

SUM OF DATA 

ADDRESS OF READ BUFFER 

EVEN ADD 

ODD ADO -2'S COMPLIMENT 

:AT END OF BUFFER' 
;YES BRANCH 
DATA ERROR 

•RESTORE THE REGISTERS 
;EXI"^ 



I^IN HO^Wl 30AilOS2) 20-J<m-73 11:05 PiV£ 15 
rSKBH Fil 20-JflN-78 11:05 



755 
-SI- 

7"li 
7b3 
7bM 
7b5 
7bb 
7fe7 
768 
7t,S 
770 
771 
^72 
773 
774 
775 
77b 
777 
779 

77g 

781 
782 
783 
7QH 
785 

79fa 
"87 
^88 

'90 
■•95 

"% 

rqq 
800 
801 
802 
803 
BOH 
805 
80b 
80- 
836 



000H72 
000500 



000502 



000532 
00053b 
0005HO 

0005HM 
OOOSMb 

OOOSbM 
000572 
00057b 
OOOGOO 
OOObOM 
OOObOb 
QOOblS 
OOOblb 
0OOb2H 
000b30 
000b3b 
000bM2 
OOOfeMb 
OOOfeSS 
OOObSfc 
OOOfafaO 

oonbfaM 

□OObbb 
□00b 72 
a00b7H 
000b7b 

000700 
00070M 
C0070b 
□00712 
00071b 
000720 
000722 
00072b 
0OQ7X 
00073S 
000740 
000742 
300744 
300-52 



3127b7 
000002 



0127b7 

023737 
001H03 
0OM7b7 
017S4b 
005777 

0O0H04 
0127b7 

022b2b 
0127b7 
01 77b7 
005737 
001403 
005037 
104000 
005057 
01270b 
012757 
0OSOb7 
01 27b7 
0050b7 
0lb702 
012700 
012701 
104M00 
060077 
000005 
030077 
OOlHOl 
104000 
1044QO 

01270b 
000005 
050C77 
030077 
001001 
104000 
005077 
104400 
0SQ077 
005077 
104400 
000005 
0lZ7b7 
012737 



000240 014254 NOEAC: 



nov 

RTI 



C02 



I240.EOE5RT ; BRANCH AROUTtO EAE ROUTINE 

:JUMP OVER ERE SECTION 



00000b 
177404 
01bbl2 

01bbl2 

015550 
017004 
OOObbO 
015534 
000340 
014742 
000572 
QUO 100 
000101 

17 7374 

i773fab 



017004 

177352 
17734b 



17733b 

177330 
17'324 



004440 
000472 



NTER URS ENABLED 



01b52b 1/7314 
17C 



>S6 1772b2 
000042 00004b 

016750 

177430 



START: 



3S: 



00017b 177420 1$: 



MOV 
MOV 
MOV 
Cf** 
SEQ 
JSR 
MSG 
TST 

BR 

MOV 



177220 
00074b 



015642 
177140 



015514 
000004 



CMP 

2S : MOV 
MOV 
TST 
BEO 

CLR 
HLT 

ESTART: CLR 
MOV 
MOV 
CLR 
MOV 
CLR 
MOV 
MOV 
MOV 
SCOPE 

START2: BIS 

RESET 

BIT 

BEQ 

HLT 

SCOPE 

;D0ES "RESET- 
MOV 
RESET 
BIS 
BIT 
BNE 
HLT 
CLR 
SCOPE 
BIS 
CLR 
SCOPE 
RESET 
MOV 
MOV 



•PFhIL,24 
■BUFF . -/.b 
• 11.4 

ai42. a«4b 

3S 

y.7, TYPE 

aSRPTR 

2S 

•SOFTSR.SRPTR 

Cb)*. (b)* 
•b.4 

asftPTR.REGl 
atSAVR^i 
ESTART 
aiSAVRb 

I COUNT 

•BUFF.Xb 

•STARt2,RETJRN 

SCOPEF 

•340. STATUS 

PRFLAG 

REGl.RSR 

•lOO.RlOO 

•101 ,R101 

RIOO.STRCSR 

RIOO.STRCSR 
.♦4 



ON THE BUS LAST TOO LONG 
•BUFF . y.b 

RlOO.aTTCSR 
RlOO.aTTCSR 
.♦4 

aTTCSR 

RlOO.aTTCSR 
aTTCSR 



;SET POUER FAIL VECTOR 

:SET UP STA^K^ ^g^np 

:V?i!iK!^pHiT»%K?!;uT 

-.PRINT TITLE 

TRY TO REFERENtF THE 
HAROUORE SWITCH REGISTER 
BRANCH IF NO TIF _ OUT TRAP OCCURRS 
CHANGE THE SWITCH REGISTER POINTER 
iTO POINT TO A SOFTWARE SWITCH REGISTER 
{RESTORE THE STACK 
RESTORE TIME OUT VECTOR 
:MOV SR TO REGISTER 
:SET ON ^OWER FAIL 

;A POWER FAIL OCCURRED 
:SET UP STACK 



LOCK OUT INTERRUPTS 
PRINT ROUTINE BUSY 
SAVE SWITCHES 
INTERRUPT ENABLE 
IN'^ERRUPT ENABLE AND 



ENCB.E 



•BEGIN. RE"r URN 
•H0EAE,a«4 



: INTERRUPT ENABLZ 

; RESET DID NOT CuEAR INTE'RwC" 



:SET UP STACK 

:SET A BIT 
;I5 IT SET 

; RESET IS ON BUS TOO i-CNG 



:IF BUS HANG. CHECK NO SACe TIMEOl"' 



'EST FOP EmE 



:r»iH.pii go-jm-Tt ii:OS 



W 35 .b 




823 



826 

827 

§P 

830 
831 
832 
833 

§Js' 

836 

837 
838 
83<5 
BHD 
BHI 
842 
6M3 
844 
G45 
B4b 
8H7 
848 
849 
850 
851 

852 
854 
855 
85b 
857 
858 
859 
8b0 
8b 1 
8b2 
Bb3 
864 
ef-5 



OOlOSM 

88i9i 

001066 

00 1072 

Si^ 

001102 
001106 
001112 
001114 

S8il^ 
001122 
001126 
00U30 
001134 
001 140 
00U44 
001 i4b 
00115^ 

oonsb 

001162 
001 164 
001 172 
0011 7b 
001200 
00120b 
001212 
001214 
001220 
001222 
001226 
001234 
001242 
001250 
001256 
001264 
001272 
001276 
001302 
001306 
00*312 



030227 



005777 

^OT77 

18^412 
000402 

8174H0 
17440 
030227 
001004 
010067 
050177 
030227 
001004 
005067 
050077 
030227 
001053 
012767 
105777 
100375 
012777 
105777 
100375 
005777 
100375 
005077 
012767 
012777 
012767 
0l27b7 
012767 
012767 
110077 
110077 
110077 
110077 
030200 



000001 

177210 
000002 

177172 
177?02 

000004 

177166 
177156 



000010 

0006&4 
177130 
000020 

0007tjb 
177122 
OOOOMD 

00122b 
177230 

000015 
177214 

177176 

177170 
001542 
000037 
043503 
U43503 
043503 
043503 
177020 
177042 
177022 
177114 



I770I2 
000700 



176734 



5T1: 
5^2: 



ST3fi: 



ST4: 



ST5: 



I7bfcl2 
177220 



176550 STSft: 

177060 

001432 

001314 

001122 

177140 



5Tb: 



TST 

m 

CLR 
MOV 

CLR 
flOV 
CLR 

nov 

BIS 
BIT 

§?l 

TST 

BMI 

BIT 

BNE 

BIS 

TST 

BMI 

BR 

0ET3 

DET3 

BIT 

BNE 

flOV 

BIS 

BIT 

BNE 

CLR 

BIS 

BIT 

BNE 

MOV 

TSTB 

BPL 

MOV 

TSTB 

BPL 

B^L 
CLR 

nov 

MOV 

MOV 

MOV 

MOV 

MOV 

MOVB 

MOVB 

MOVB 

MOVB 

BIT 



D02 



DAT02 

• l.DftTM 
DflTHH 

•BUFr.-/.6 

OELftY 

•340, STATES 

RSR. >1 

STl 

RlOO.aTTCSP 
RSR. §2 

llSl.aTRCSR 
SHPC5R 

ST3 

RSR,«4 

ST3 

RlOO.aHPCSR 

3HRC§R 

ST4 

5T3fl 



RSR. 110 
ST4 

RlOO.OELfiY 

RlOl.aHRCSR 

RSR.il20 

ST5 

TIME 

RIOO.SLKCSR 
R5R.i40 

ST6 

•ST5ft.4 
3RPCSR 

•iS.aRPCSR 
3RP(SR 

9RPD5R 

.-4 

9RPDSR 

»RTIfi.4 

•37.aAC0RR 

•43S03.RFFUNCTI0N 

«43S03,RCFUNCTI0N 

■43503 RKFUNCT ION 

•43503. RPFUNCT ION 

RIOO.WFCSR 

R100.9RKCSR 

R100,3RCC5R 

RiOO.aRPCSR 

RSR.ftlOO 



.'ROP IF NONEXlSTfirn 

.SE' UP FOR NON-EXiSTftNT I : 

.-BASE DATA FOR HSP 

.FOR READER STALL - HSR - 
;lOCK OUT INTERRUPTS 

:TTi OUT 



;'T> IN 

;TEST FOR OUT OF TAPE 



•'EST FOR OUT OF TAPE 

•.RESERVED FOR OVERLAi'S 

1020 OTP OVER LAt' 
-.1022 GTP OVER Lfi> 



:FOR STALL HSR 
:HSR 



:LINE CLOCK 50 OR 60 CYCLES 



;WAIT FOR CONTROLLER READt' 
: RESET DRIVE 

IWAIT FOR CONTROLLER READf 
iWfilT FOR ACCESS READY 
;CLR ATTENTION 

; WRITE CHECK'URITE PF 



;TELL DISK TO READ OR WRITE 



TEST FOR DECTAPE 



. 30h ;352 IZ-Zi 
23-JflN-"8 U:05 



3t>fe 
SbS 

a-c 

8-2 

e^a 

8"'4 
8-5 

87b 
377 
878 
87S 
88C 
88: 
882 
883 

e8s 

885 
88b 

887 

888 
88<3 
8«30 
8«31 
892 
8S3 
a9M 
8% 
8Sb 

898 
88S 

900 
=i01 
902 
902 
90M 
905 
90b 
907 
908 
909 
910 
9U 
9i2 
913 
914 
915 
91fa 
917 
918 
919 
92C 
921 



ao:3ib 

00132M 
001332 
301 3M0 
0013M2 
0Oi3HM 
0013S2 

ooiabo 

0013bC> 

M137M 
X1H02 
OOIMIO 

oomib 

001M22 

00142b 
001432 
001M3M 
001442 
OOlHHb 
001452 
00145b 
00i4b4 
OOl'Ibb 
001472 
00147b 
001502 
00150b 
001514 
001520 
001522 
001524 
001532 
001534 
001540 
001542 



001544 
001550 
001552 
001554 
0015bO 
0015b2 
001570 
001572 
001574 
OOlbOO 
00lb02 
OOlblO 
Q01fel4 



XlOll 
012767 
012777 
012777 
105702 
100427 
01 27b7 
01 27b7 
0lb7b7 
012767 
012777 
012737 
012737 
010C77 
005037 

005767 
001417 
0127b7 
005077 
005077 
005077 
1227b7 
001002 
005077 
004737 
0047b7 
005067 
0127b7 
005067 
000401 
000001 
037727 
001373 
000167 
000000 
000002 



u5777 
100401 
104000 
105777 
001413 
127767 
001401 
104000 
105267 
001003 
012767 
005277 
000002 



002706 
002716 
004503 



001422 
000137 
000616 
OOOOHO 
000014 
002166 
000200 
176bb0 
0i557r 

I7b410 

001542 
i7bb34 

I7bb06 
000002 

17bb52 
01700b 
01 5306 
i7b300 
00000b 
17b2Sb 



176444 
00270C 



176510 



176502 



CCi372 
17-054 
177032 



I7b432 
000730 
000724 
000712 
17b702 
000200 
000202 



176342 



176355 



175270 



002000 



BNE 

ncv 
nov 

MCV 

ST: T5TB 

Br. I 
nov 

MOV 
MOV 
MOV 
MOV 
MOV 

rov 

5T8: CLR 
:ir OPERfiTlON 
T5T 
BEQ 
MOV 
CLR 
CLR 
CLR 
CMP8 
BNE 
ClR 

ST8«: JSR 
JSR 
CLR 
MOV 
CLR 
BR 

MPINLINE: 

BIT 
BNE 
JMP 

REGl: 0 
RTIP: RTI 



5T- 

tTCFIRST.'Cc'PE 

■FENDZ.JTCIv 

•R-HE+TO^DO.STC-" 

R5R 

STB 

■STb.M 

•l37,S0LPflT 

LPb*4,CLlNCT 

•40.c6RP«T 

■14.aLP0BR 

•LPtNTR.ai200 

1200.91^02 

RlOO.atPCSR 

SlTR^B 

WITH OI«CNOSTIC PACl-flGE CR 
42 



PIRS' BLOCt- SHOut-w BE JL = 
iO TO END ZONE CN :'<'E56.: 
MOVE REVERSE 
uINE PRINTER 



DON'T CHPNCE 20C 
RESET rOR STAR"' Of 
LINE COUNT 



NC Pi' 



LINE FEED TC POSI'ION h S^Z' 

INTERRUPT .'EC'OR 

PROCESSOR i-EVEi. 

INTERRUPT ENftBLF 

NO "T" Bl' FIRS' P-^sS 

PCTll 



ST8P 
•RTIR.4 
aLPCSft 
aTRCSR 
aTTCSR 
•2. Ml 

st6a 

BRKCSR 

X7,a«USER 

•/.7,DET1 

■b.M 

stAtus 

WfilT 

aSRPTR, «2000 

MAlNLlte 

BEGIN 



:TTY RECEIVER VALUES 0 TO 377 



I7b474 00002b 



00001b 

000001 
176444 



000006 



TTflNR: TSTB 
BMI 
HLT 
TSTB 
BEQ 
CMP8 
BEQ 
HLT 

TTYIN3: INCB 
TTYIN4: BNE 
TTYINl: MOV 
TTY1N2: INC 
RTI 



aTRCSR 

aiRDR 

TTYIN2 

aTRDR.DRTfll 

ttyinS 

DfiTfll 
TTYIN2 
il.OPTfll 
aTRCSR 



; BRANCH IF NO MONITOR 

:N0 LINE PRINTER UITH MCNI'^s 

NO L5R WITH MONITOR 

NO CONSOLE TEST WITH MONITDP 
:IS IT RKDP 

:>ES DON'T TEST RK DISK 

:FOR USER I/O PROGR«r 
: CHECK FOR CORE ExPPN5I:n 
HPLT FOR BUS ERROR 
FOR USER I/O PROGRAM 
•.PLLOW INTERRUPTS 

jWPIT HERE FOR INTERRUPTS 
: INHIBIT PROCESSOR TE5' 



-.STATUS OF SELECTED DE.ICES 
:AN RTI FOR NON EXISTANT I : 



;I5 DONE SET 

: FALSE RETURN FROM MAINLINE 

;TEST DATA FOR LEADER 

:IF LEADER GO BACK 

'.NOT LEADER TEST FOR DA'h 

-.DATA COMPARISON EPRDR 
: INCREMENT DATA 

:BASE DATA 

: START READER 

: RETURN TO MAINLINE 



F02 



i- 3»- 

=52c 

■iS-i 
=)BS 

929 
<93C 
931 
935 
=J33 
934 
=)3S 
93fe 
937 
938 
939 
9HC 
9-»l 

9-t3 

9>^H 

9-45 
9Hfc 
9M7 
9'^8 
9^9 
950 

9?; 

153 
95M 
955 
95b 
95^ 
958 
959 
9b0 
9t.i 
9fa2 
9fc3 
9bM 
9b5 
9bb 
9b 7 
9b8 
9b 9 
9^C 
97i 
9^2 
973 
9-M 
975 
97fc 



1.5. 306.1052; 20- JON- -B 

■:; 20-JflN--B i::05 



OClbib OOOOOC 



001620 
001624 
001626 
0016X 
00163M 
0C16H2 



105777 
lOOHOl 
lOHOOO 
10S267 
016777 
000002 



00164M 000000 



oo:fa4b 

001652 
0016SM 
00165»> 
001662 
001664 
001672 
001674 
00ib7b 
0C1702 
001704 
001712 
0C17ib 



001722 
001730 
00173b 
001740 
001744 
0017H6 
001750 
001756 
00 1 762 
001770 
001772 
00177b 
002004 
002010 
002012 

002014 
002016 
002020 



302022 
jC2C2fc 



105777 
100401 
1 04000 
105777 
001413 
127767 
001401 
104000 
105267 
001003 
012767 
005277 
000002 



on 1 -20 OOOOOC 



012767 
016777 
000002 
105777 
100401 
104000 
04b777 
00S2b7 
026727 
001006 
005067 
056777 
105267 
00 1744 
000746 

000000 
000000 
000000 



□05C37 
352-7' 



176443 



000010 

000004 17fc-*=-« 



176415 
176410 

176402 00002b 
00001b 

000001 00000b 
176352 



OOOOOC 000Cb4 
OOOObC 176343 

176330 



000044 I7f<3:2 
000034 

000030 000014 
000020 

000016 176264 
000004 



:35 P»»iE 13 



Cm'SI; 



jTTr" TRftNSMl'TER PRINT .'«LoE: 



TVOJTB: TSTB 
BMI 
HLT 
INCB 

TYO'JTl: tlOV 
RTI 

DATA2 : XX 
:HSR SECTION 

H5RINR: TSTB 
BMI 
HLT 
TSTB 
BEG 
CMPB 
BEO 
HLT 
INCB 
BNE 

H5R1N1: nOV 
HSRIN2: INC 
RTI 

DfiT03: XX 

;HS PUNCH SECT 
ENABLE REflDFR 



ApOUT: 
HPCUTl; 

HPOUTR: 



HPQUT2: 



MOV 

nov 

RTI 
TSTB 

en I 

HLT 

BIC 

INC 

CMP 

BNE 

CLR 

BIS 

INCB 

BEQ 

BR 



ST^CSP 

. ^4 

0OTA2 

DRTfi2.aTTDBP 



VALUES 0 TO 37- 

SHRCSR 
. ^4 

SHROBR 

HSRIN2 

aHR0BR,0A'^A3 
. -^4 

DRTP3 
HSRIN2 
•l^DflTft3 

shAcsr 



ION. VALUES 0 TO 377 
ON FIX COUNT OF PUNCH 
■C^DPTA4 
DPtft4.aMPDBR 

aHPCSR 
.♦4 

OELRV.aHRCSR 

intcnI 

INTCNT. •14 

HP0UT2 

INTCNT 

DELAr'.aHRCSR 
DATA4 
HPOUT 
HPOUT 1 



DATA4: XX 
INTCNT: 0 
DELAY: 0 



:E'PE:tEL Om'- 



.TES" FOR D3NE 

.BRANCH IF FLAt »■;.-•«: 

: FALSE INTERRUP"' RE' 
; INCREMENT DA'^A 
; OUTPUT TO DEVICE 
.RETURN TO MAINLI'<E 

:"'RANSHI''TED DA'f. 



:IS DONE 

;FALSE RETURN FROM MAIV 
;TEST DATA FOP lEACER 
;IF LEADER iO BACt- 
:NOT LEADER TEST fOP 

;OATA COMPARISON = 
; INCREMENT DA'A 

;8ASE DATA 

; START READER 

; RETURN TC MAINLINE 

: EXPECTED DATA 



ONLY (14 TIMES- 
INITAL DATA 
OUTPUT TO DEVICE 
RETURN TO MAINLINE 
TEST FOR DONE 
BRANCH IF FLAG FOUNC 
FALSE INTERRUPT RE 'v-RN 
CLEAR HSR INTERRUP' ENAB> 
COUNT INTERRUPTS 
SAVE TO TURN READER ON' 
NO-NEEO MORE TIME 
YES RESET COUNTER 
SET KtAOCR INT ENABLE 
INCREMENT DATA 
AT UPPER LIMIT STAR" :.E- 
FINISH REST OF DA-^A 



: EQUAL 100 IF HSR RJNNING 



002140 

OOCiCD 17624"^ 



;TEST OF LINE CLOCK. INTERRUPT FOR 55 SECONDS THEN STALL FOR 5 SECG'v 
LKi: CLR a«T!ME ; CLEAR LIME CLOG*' T1««£P 

BIS KlOO.aLfCSR 



G02 



=9"'«5 
98C 
98 J 
382 
983 
984 
985 
98b 
987 
988 
98'5 
«90 
991 
992 
993 
99H 
995 
99fe 
997 
998 
9=)9 
iOOO 

;ao2 

1003 
lOOH 

:005 
:oof> 

1007 
1008 

:009 

1010 
1011 
1012 
10^3 

:oiM 

ICIS 
lOlb 
1017 

:oi9 

1019 
iG20 
1021 
1022 
.023 
1Q2M 
1025 
x02b 
1027 
.028 
.C29 
.ZsC 
• Z3k 

:C32 

.032 



2C J«N--8 11:35 



00203M 
r020M2 

c;o20WM 
Bololi 

002054 
OOBObS 
0020bb 
0Q207M 
002076 
00210H 

002122 
00212% 
002130 
00213b 
0021 HO 



002142 
002150 
002155 
0021b2 
00216M 
OOSlbf) 
002172 
002 17M 
00217b 

002204 
00220b 
0C*2212 
002220 
002222 
00222b 
002230 
00223b 
002240 
002244 
002252 
00225b 
0022b0 
0022bb 
002270 
002274 
00227& 
002304 
00230fa 
002310 



000002 
105777 
100401 
104000 
042777 
005237 
027737 
1033b2 
042777 
042737 
022737 
(301740 
105777 
100375 
042777 
300751 
000000 



002202 

01b7b7 
016777 
105777 
100405 
000002 
105777 
100401 
104000 
n?b727 

001415 
0052b7 
02b727 
001403 
005267 
000750 
012767 
000744 
005067 
012777 
105777 
100375 
026727 
001M03 
005267 
000722 
012767 
000716 
000000 
000000 
COOQOO 



000 100 : fe 

176230 

000200 176216 
002140 

006344 002140 

000100 176174 

000100 177776 

007020 002140 

176152 

00020C 176142 



000142 
000132 
176120 



176110 

000110 

000100 
000070 

000060 

OQ0040 

000046 
000012 
176024 

000024 

000014 

000040 



000136 
176126 



000117 

000137 

000050 
176032 
000137 

000004 



L>2: 
LK3: 



LKH: 



■^..E 19 



BI5 
RTI 
TS'B 
B^l 
HLT 
BIC 
INC 
CMP 
BHIS 
BIC 
BIC 
CMP 
BEO 
TSTB 
BPL 
BIC 
BR 
0 



«lOO.a«S'rOT„= 

aLKCsp 

. ^4 

•200,aLKCSR 

•3300. .9 IT I ME 

LK2 

•lOO.aLKCSR 

C100.9SSTRTU5 

•3606..a«TIt1E 

LKl 

SLKCSR 
. -4 

■200,?'.KCSR 
LK4 



TIME: 

.-LINE PRINTER SHOULD RR^E PROCESSOR 
•.INTERRUPT VECTOR IS 200 
LP80=LP6+4 



LPl • 


MOV 


SOLPRT, CURPAT 


LP2: 


MOV 


CURPRT.BLPOBR 


TSTB 


aLPCSR 




BMl 


LP6 




RTI 




LPINTR: 


TSTB 


aLPCSR 




BMl 


.♦4 




HLT 




LP6: 


CMP 


CLINCT, 179. 




BEQ 


LP4 




INC 


CLINCT 




CMP 


CURPfiT,fl37 




BEQ 


LP3 




INC 


CURPflT 




BR 


LP2 


._P3: 


MOV 


•40,CURPfiT 




BR 


LP2 


LP4: 


CLR 


CLINCT 




MOV 


•12.aLPDBR 




TSTB 


aLPisR 




BFL 


.-4 




CMP 


SOLPRT, §137 




BEO 


LPS 




INC 


SOLPRT 




BR 


LPi 


LPS: 


MOV 


•40. SOLPRT 




BR 


LPl 


CURPRT: 


0 




SOLPRT: 


0 




CLINCT: 


0 





RE"'UflN TC IftlNLlNE 
TEST FOR DONE 

^RLSE INTERRUPT 

ON INTERUPTS EN'EP HERE 

R LPPS or 55 SECONDS 

BRRNCH IF TIME LESS THAI 55 SEl'-'C 

LOWER PRIORITY 

ONE MINUTE UP 

YES-RESET TIMER 

NO-SKIP ON FLRG 'lu.. I' IS. 

CLERRS THE FlRC 

FOUND FLAG GO IN:REnEN'^ rCu'^'tP 



PRIORITY TO LEVEL OF LINE PRiN'tP 



;5TftRT OF ulNE "0 CJRREN'' 

; CURRENT PRttERN "'O LINE PRINTER 



RETURN TC MAIN lINE 
TEST FOR FLRG 

FRLSE RETURN FROM MAIN lINE 
TEST FOR END OF LINE. 

CHANGE THIS VALUE FOR 132 COLuMN PRl'fEP 

GO GENERATE CR/LF 

INCREMENT LINE POSITION COUNT 

TEST FOR MAXIMUM PATTERN 

YES - GO TO LP3 AND RESET 

NO - INCREMENT TO NEXT PATTERN 

GO SEND IT TO LINE PRINTER 

RESET PATTERN AND SEND t: pbI'.'EB 

SENT TO LINE PRINTER 

RESET LINE COUNT 

LINE FEED 



; START OF LINE PATTERN 

: INCREMENT START OF lINE 

; RESET START OF LINE 
; PRINT 

-.CURRENT CHARACTER BEING PPIN'EZ 
: START OF LINE CHARACTER 
;POSITION OF LINE 



:P»'i: DISK TEST INTERRUPT LEVEL 5. 20C0 WORD 'PftNSFERS 



H02 



.335 
:3% 
1337 

ioae 

m 

:OMB 

lO^q 

lOSO 
1051 
1052 
1053 
.OSw 
1055 
1056 
:CS7 

1811 

lObO 
lObl 
10&2 
10b3 
.ObS 
lQb5 
lObb 
I0b7 
lObS 
I0b<5 
.070 
1071 
1072 
1073 
107S 
1075 
107b 
1077 
1078 
1079 
1060 
1081 
10B2 
1063 

loes 

1065 

loeb 

1067 
1068 
.19? 



00231S 

002320 



881^ 

002376 

ao2MOo 

002MOM 



0C2M10 
002Mlb 
002**22 
002M2H 
002432 
002MM0 
'M4b 
?M50 
00245b 
0024b0 
002462 
0024b4 
002472 
002474 
002500 

002502 
002510 
00251b 
002524 
002532 
002534 
002542 
00254H 
002546 
002550 
002554 
0025b2 
002564 
002570 
002572 

002i74 
002600 
002606 
002614 
002622 
OOcfcSC 



005077 
016777 
012777 
113777 




001350 
000337 
000743 



002406 000000 



112777 
105777 
10037S 
016777 
012777 
113777 

003002 
104000 
000752 
122777 
001354 
000337 
000743 

012777 
016777 
012777 
113777 
000002 
037727 
003002 
104000 
000755 
005277 
022777 
001352 
000337 
000744 
000000 

105277 
062777 
016777 
012777 
113777 
000002 



176C16 
003360 
76000 
2406 



00. 



000037 
000031 
002406 



000001 
176004 

000254 
176000 
000432 

100200 



000312 
000432 



000040 
000170 
176040 
002572 



17554b 
002000 

002572 



175520 
000040 
000072 
176040 
002702 



i''bG:"« 
iTbOO** 
17bC32 



! 75''5C 
175-3b 



176010 

175772 
175762 
175760 

175750 
17571b 



175512 
175610 
175600 
175576 



175540 



175502 
175500 
1754'0 
175466 



100230 1757''2 IP*' 



PIG • 

ncvB 

RTI 

BIT 
BCT 
HLT 

Sr$B 

BNE 

5UA6 

BR 



uLR a«KDAE 

w^inn .aRKBftR 

tRKWQfl6cT.aRKUr 

atRKFjNCTl^ . awf :sR 

tl00200.aRt'C5R 
.♦6 

RKSTftRT 

I37.9RKDOE 

RKl 

I31.9RKDAH 

RK 1 

atRKFUNC'ION 
RKSTPRT 



RKFUNCTION: 



RPll DISK SERVICE ROUTINE 



ftPSTftRT-.nOVB 
TSTB 
BPL 

RPl: nOV 
MOV 
MOVB 
RTI 

IRP: BIT 
BGT 
HLT 
BR 

CMPB 
Bfi£ 
SUAB 
BR 



•l.aRPCSR 
aR^»CSR 

iLlMIT.SRPBflR 

■RPUOROCT.SRPUC 

a tRPFUNCT 1 ON . aRPC Sfi 

•1 00200. aRPCSR 
.♦6 

RPSTART 

•312.aRPCA 

RPl 

aiRPFUNCTION 
RPSTflRT 



RCll DISK SERVICE ROUTirC 



175570 100200 IRC 



ftcSTftRT: MOV 
RC2: MOV 
MOV 
MOVB 
RTI 
BIT 
BCT 
HLT 
BR 
INC 
CMP 
BNE 
SUAB 
BR 

RCFUNCTION: 
:RF11 DISK 
ftFSTfiRT: 

ADO 

RFl: MOV 
MOV 
MOVB 
RTI 



•40, aRCDAR 
LLlftlT.aRCBAR 
■RCU0R6CT.aRCWC 
atRCFUNCTlON.aRCCSR 

aRCCSR, 1100200 
. •••6 

RCSTART 
aRCDAR 
•2000, aRCDAR 
RC2 

atRCFUNCTION 

RCSTART 

0 

INCB aRFCSRH 
•40.aRF0AR 

LLlAlT.aRFCAR 
•RFWORftCT.aRFWC 
atR'='FUNCT10N. aPFCSR 



:INlTIflLirt DISK - D<*-!:-f 

.CORE BASE 

;wENCTM Of TRANSFER 

IrfRlTE of k*IT£ CHECK Zll* 

;Rti-ll ERROR FLAG UP C« RE6C 
;DI5K AT UPPER LlMl" 



:N0 

; CHANGE COMMAND 

; RESTART NEW TRANSFER Z'.lr 



;D1SK COMMAND 
;INITIALI2E DISK 



DAP-Dii£ 



INITIAL CORE ADDRESS 

wENGTH OF TRANSFER 

WRITE OR WRITE CHECK TO DISl' 

RETURN TO MAiNLINE CODE ^ 

•.INTERRUPT VECTOR POIN-'S hEPE 

RPll READY NOT UP OR ERROR 

CYLINDER NO. 312. 624 FOR RPC3 
NO 

CHANGE COMMAND 

RESTART NEW TRANSFER Of DISK 

INITIALIZE DISK - DPtR-DAE 
CORE BASE 

LENGTH OF TRANSFER 
WRITE OR WRITE CHECK TO DlZr^ 
RETURN TO MAINLINE CODE 
INTERRUPT VECTOR POINTS HERE 

RCll READY NOT UP OR ERROR IS JF 

TO INCREASE XFER RATE , , . ^ 

DISK AT UPPER LIMIT, 4000=2. 6000=3. ;0E33=4 
NO 

CHANGE COMMAND 

RESTART NEW TRANSFER OF CISK 
DISK COMMAND 

INITIALIZE DISK - DAR-DAE 
INCREASE DUTY CYCLE 
CORE BASE 

LENGTH OF TRANSFER 

WRITE OR WRITE CHECK TC DISt- 

RETURN TO 1A INLINE :OCE 



102 



ji-Bf - 
109M 

:% 
L09e 

100 
.lOl 
132 

:c3 

,:3S 

,12- 
. * w6 

111 
Ale 

:i3 

;iM 
,:i5 

ilb 

,117 

lie 

.119 
.120 
.121 

122 

123 
.12S 

12S 

12& 

127 

128 

.29 
.130 

.31 

132 

133 

13H 

135 

.3fc 

13-^ 

138 

.39 

iNQ 

.:-»2 



-M 33h i35c 



..35 



-iiE 2: 



0026M2 
002b'*M 

§811$ 



002672 
002b7M 
002700 
002702 
00270M 



104000 
0007S3 
0b2777 
122777 
K13S1 
0Z77Z7 
1017MS 
000337 
00073S 
000000 
OOMHMO 

OOOOOM 
000014 
300002 
000002 
000000 
000500 

□ooon: 

004000 



002706 300000 

0C2710 001101 

002712 000000 

00271M OOOOOC 



002716 
00272M 
002730 
002732 
002736 
0O27S0 
002746 
002754 
002762 
002766 
002770 
002776 
003000 
003002 
003010 
003012 
003014 

00301b 
003024 
Q03030 



7727 i'5-»63 13C20C IP^ 



17SHJC 1-4033 
002-02 



012777 
005777 
100403 
105277 
000002 
012777 
042777 
016767 
105277 
000002 
032'"77 
003001 
104000 
027767 
002764 
001401 
104000 

012777 
105277 
000002 



SG" 
ML' 
BR 

00004C 175434 «DD 
000003 1 75-*24 CnPB 

arc 

CMP 
BLOS 
SUAB 
BR 

PFFUNCTION: 
L^IHIT: BEGIN 
iOTll DEC TPPE 
ftD=4 
W0=14 
RB=2 
BR=2 
F=0 
IE=500 
00=1 
R=4000 

TCFIRST: 
TCL«5T: 577. 
TCBLK: 0 
TCEXPE: 0 



SRrC5R.ll33eCC 

.♦6 

RFSTftRT 

•40.SRFD«P 

•3.dPF0AC 

rfI 

SRF OAR, ■174000 
RFI 

atRFFUNCTION 
PFSTRRT 

J 



002716 
175444 

175434 

002770 
104000 
177726 
175404 

100200 
175370 



003032 
17534S 



175462 



175440 
175416 
177732 



175374 
177704 

175362 



:G0 TO FORWARD 
FENDZ: nOV 
TST 
BMI 
INCB 
RTI 

FENDl: MOV 
BIC 
MOV 

TCFIA: INCB 
RTI 

TCFl: BIT 
BGT 
HLT 
CMP 
SLT 
BEQ 
HLT 

TCF2: MOV 
INCB 
RTI 



END 20m 
•FENDZ.aTCiV 
aTC5T 
FENDl 
aTCCM 

•TCFl.aTCIV 
•104060, aTCCM 
TCFIRST. TCEXPE 
aTCCM 

•100200. aTCCM 
.♦4 

aTCOT, TCEXPE 

TCFIA 

TCF2 



•TCF3,3TCIV 
aTCCM 



sINTERRL^' ^CTOR P&IN'S -C"f 
;RFll RCAOt not l# oh ZWPjt> jP 



7»2. 



NO 



003032 032777 100200 175332 

003040 003001 

003042 104000 

00304** 027767 175326 17'»b3fc 



:FIND SEQUENTIAL BLOCK AT FOMARD 
tCF3: BIT •100200, BTCCM 

BGT . +4 

HLT 

CMP aTCOT. TCLAST 



AS FAR OH DISK AS WE C AH 
NO 

CHANGE COmAWO 

RESTART NEW TRANSFER OF Oll^ 

DISK COMMAND 

FIRST CORE ADDRESS D*" 'RA^SPE' 



READ DATA 
WRITE DA'A 

READ BLOCK 
FORWARD 

INTERRUPT ENABLE AND UNI^ - 
DO - THE FUNCTION 
REVERSE 

FIRST BLOCK TO BE SEARCHEC F.S 
LAST BLOCK TO BE SEARCHED f^'-^ 
CURRENT BLOCK FOUND 
THE BLOCK THAT IS EXPECEL 



END ZONE VECTOR SETjP 

TEST FOR END ZONE 

AT END ZONE' 

SET DO - NO DELAY 

NO - WAIT SOME MORE 

YES - NEW VECTOR 

SEARCH BLOCK FOWARO 

COUNT WHEN THIS BLOCK IS '^OwND 

SET DO 

RETURN ON NEXT BLOCK 
ANY ERROR ON READ' 

TC ERROR SET - FORWARD READ BLOC^ 
IS THIS OUR BLOCK FOR SYNC 
NO-READ SOME MORE BLOCKS 
YES 

WE PASSED THE BLOCK 

VECTOR FOR SEQUENTIAL READS 
SET 00 

RETURN AND TEST SEQENTIAL BLOCKS 
DIRECTION 

;TEST ERROR AND READY 

; FALSE INTERRUPT ON TC-II 
;HAVE WE TESTED ALL BLOCKS 



J02 



. .-tb 

l^Q 
149 

..50 
151 
»52 

.153 
i5H 
155 
iSb 
157 
158 

isg 

:b2 

,ib3 
:6)M 

.bb 

lfa7 
IbS 

.bq 

iro 

.171 
.72 
i73 

175 
l^b 
177 
l^B 

leo 

181 
.1B2 
183 
18M 
185 
18b 
.87 
188 
.89 
.190 
191 
i<92 
193 



IhCtII 30fl.l052) SO-JAN-'B 11:05 POiE 32 
e;i 2C-J«N-r8 ii:OS 



= CC22 



003052 00 IS 14 

003054 0052b7 177b34 

OOjCbO 0277&7 175312 17'b2b 

0030bC> 001401 

003070 104000 

003072 000427 

003074 10S277 175272 

003100 000002 

003102 000705 



003104 
003112 
003120 
003124 
00312b 
003132 
003134 
003142 
003150 



003152 
003 IbO 
003 Ibb 
003174 
003202 
003204 
003210 
003212 
003214 
003222 
003230 

003232 
003240 
003242 
003244 
003252 
003254 
00325b 
003260 
0032&2 
0032bb 
003270 
0032/ fc 
003302 



012777 003104 175274 

01b7b7 177572 177574 

005777 175250 
100403 

105277 17S240 
000002 

012777 004503 175230 

012777 003232 17S23b 
000002 



012777 
012777 
012777 
112777 
000002 
005777 
100001 
104000 
012777 
112777 
000721 

032777 
003001 
104000 
0277b7 
00140b 
002002 
104000 

0007:: 

105277 
000002 
012777 
105277 
000002 



00320H 
177400 
0034HO 
000515 

1751b2 



003032 
000502 



10020C 
17512b 

175104 

C03304 
175070 



17522b 
175214 
175210 
175170 



1751b4 
175142 



175132 
177442 



BEQ 
INC 
CMP 
BEQ 
HLT 
BR 

TCF4: INCB 

RTI 
XFENOZ: BR 



REfCZ 
TCEXPE 

aTCDT.TCEXPE 
. +4 

TCUBK 
flTCL-ri 

FENOZ 



;r'E5 DRIVE UNIT IN ENC ZjNE ' 
; NO- INCREMENT EXPECTED COUN" 
:I5 CURRENT BLOCK CORRECT 

■.FAILED IN FOWftRD READ TO FIn: 
:THIS ROUTINE URHES m BLYf 
:5ET DO 

; INDIRECT ^INK 



.EB 



TAPE TO 

nov 

MOV 
TST 
BMI 
INCB 
RTI 
MOV 
MOV 
RTI 

:URITE FORUARD 



iMOVE 
ftENDZ 



RENOl 



REVERSE END ZONE 
iRENDZ.aTCIV 
TCLAST. TCEXPE 
STCST 
RENDl 
aTCCM 



END ZONE VECTOR SETUP 
SE"f UP FOR REVERSE SEARCH 
IN END ZONE 

YES - START TO TURN UNH OROLNO 
SET DO 

.NO - WAIT TILL UE ARE . ^ , ^ 

iR+lE+RB^DCaTCCft :FUNCTION = READ BLOCK. REVERSE mND iC 
•TCRl.flTCIV ;5fT UP NEU INTERRUPT VECTOR 



ALL BLOCKS EXCEPT 0 



TCUBK: 



TCUBl: 



TCRli 



TCRIA: 
175110 TCR2: 



MOV 

nov 

MOV 

MOVB 

RTI 

TST 

BPL 

HLT 

MOV 

MOVB 

BR 

BIT 

BGT 

HLT 

CMP 

BEQ 

BCE 

HLT 

BR 

INCB 

PTl 

MOV 

INCB 

RTI 



■TCWBl.aTCiV 
•-400, iTCUC 

•tcubOf.btcba 

•IE*U0*60, aTCCM 

aTCCM 
.♦4 

•TCFS.aiClV 

•ie*r6, aTCCM 

TCF4 

•100200. aTCCM 
.♦H 

aTCDT.TCEXPE 

TCR2 

TCRIA 

RENOZ 

aiccM 

•TCR3,aTCIV 
aTCCM 



INTERRUPT VECTOR FOR UP!"'E 
ONE BLOCK 

THE WRITE BUFFER ADDRESS 
URITE THE BLOCK 
RETURN WHEN BLOCK IS WR:"E'< 
ANY ERRORS 



SEARCH BLOCK VECTOR 

READ BLOCK 

FIND THE NEXT BLOCK 

TEST FOR ERROR AND READi 

DECTAPE ERROR ON READ BLOCK REVERIE 

IS IT OUR FIRST BLOCK 

YES - GO TEST THE REST 

NO - HAVE UC PASSED THE BLOCK 

ME PASS OUR BLOCK 

GO TO END ZONE AND TRY AGA^ 

SET 00 

UE FOUND OUR FIRST BLOCK 

SET UP INTERRUPT TO TEST ALL BLOCKS 

SET 00 

UAIT FOR NEXT BLOCK TO INTERRUF' 



:FIND SEQUENTIAL BLOCK IN REVERSE DIRECTION 



K02 
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i^S 0C33£H 032777 100200 17^afcC TCR3: BIT ■100200. STCCM ;TEST FOP RCAL AND EWOP 

303312 003001 BCT .♦H 



"'His. 1iac>ii 3i>l.i052. 20-JHN--9 
r>BH.c;; 23-Ji¥*-"B i;:OS 



11: CS P»*\X 



LOS 



.aoi 
;20H 

;aoe 
laii 
:5iM 

1215 

12?2 
1 22 J 
122M 
lc25 
122b 
1227 
1228 
122S 
1230 
1231 
1232 
1233 
1234 
1235 
i23b 
1237 
123B 
123<3 
12H0 
1241 
1242 
1243 
1244 
1245 
124b 
1247 
124B 
124<} 
12S0 
1251 
1252 
i253 
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00332f- 
003332 
003340 
0C3JM2 
003344 
003346 
0n3352 



003354 
□03362 
003370 
003376 
□0340H 
003410 
003412 
003416 
003420 
003422 
□03430 
003436 



003440 
0C344G 



003440 
003442 

003444 
003446 

003450 
003452 

003454 
0034S6 

003460 
003462 

003464 
003466 

003470 
003472 

303474 
003476 



L6b6 
005367 
027767 
001401 
104000 
000403 
105277 

000002 



012777 
012777 
012777 
112777 
004767 
000002 
005777 
100001 
104000 
012777 
,IB777 
U00743 



000001 
000100 



000001 
177777 
000002 
000002 
177776 
000003 
000003 
177775 
000004 
000004 
17777H 
OOOOOS 
000005 
177773 
00000b 
000006 
17777S 
000007 
000007 
177771 
000010 
000010 
i77"'70 



:''7364 

177362 
175040 



1 7S052 
177354 



175020 



003412 
177400 
003440 
000505 
175024 

174754 



003304 
000502 



'CR4: 



DEC 
CMP 
BEO 

HLT 
BR 

INCB 
RTI 



flOS 



TCFIRST.aTCCT 

x^endJ 

TCEXPE 

BTCDT.TCEXPE 
. +4 

TCRbK 

arccri 



sec 002S 



fkk - g8 to ^NO^ONk ^0 RESTftP' 
NO - DECREMENT BLOCK NUMBER 
TEST SEOUENTRIl BLOCK IN REVERSE 

TEST SEOUENTIRL READ BLOCK IN B£/ERSE PA:.E: 
THIS ROUTIME RERD « BLOCK 
SET 00 

LETS TRY R rCU BLOCK 



175024 
175012 
1 7500b 
174766 



174756 
174734 



:REflD REVERSE 
tcRBK: MOV 
MOV 
MOV 
MOVB 
JSR 
RTI 

TCRBl: T5T 
BPL 
HLT 
MOV 
MOVB 
BR 



.L BLOCK EXCEPT Bi.0 
•TCRBl. aTciv 
•-400,5tCWC 

•TcRaOF.aTcgfi 

•IE*RD*60.aTCCM 
•/.7.TC1 



BTCCM 
. +4 

■TCR3.aTClV 

«IE*RB.aTCCM 

TCR4 



SET iNTERRUPT VECTOR 
REPO ONE BLOCK 
WKCRE BUFFER IS 
READ THE BLOCK 
CHECK DRTR BUFFER 
EXIT - RETURN WHEN BLOCK 
AND ERRORS 



IS READ 



DECTflPE ERROR 

NEW VECTOR FOR BLOCK SEARCH 
RERD BLOCK FUNCTION 
RETURN TO BLOCK SEARCH 



:THI5 WRITE BUFFER LOOK THC SAME FORUARO OR REVERSE 
tcUBUF: 
TCRBUF: 



N=l 
.REPT 
N 

-N 

N=N-t-l 
• ENOR 
N 
-N 

N=N-fl 
N 

-N 

N=N+1 
N 

-N 

N=N+1 
N 

-N 

N=N+1 

N 

-N 

N=N+1 
M 

-N 

N=N+1 
N 

-N 

N=N*1 

N 

-N 



100 



;OECTRPE REAO/URITE BUFFER 

;DECTRPE READ/WRITE BUFFER 

;OECTRPE REAO/URITE BUFFER 

:OECTAPE REAO/URITE BUFFER 

;DECT«PE READ/URITE BUFFER 

;DECTAPE READ/URITE BUFFER 

;DECTRPE REAO/URITE BUFFER 

:DECTfiPE READ/URITE BUFFER 

;DECTAPE READ/URITE BUFFER 
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nor V > i 
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P 1 t 
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1 PCM 
i c^" 






N=N*1 


I P^c, 

i C3 w 






N 


i COD 






-N 


1 PC7 




fmnn IP 

U^^J^^ AC 


N=N«1 


1 PCR 






N 


i Cw^ 






-N 


iCDU 




000013 


NsN^l 


I P(s 1 




nnnni 3 


N 


1 CDC 




1 777fi5 

A ' ' ' 


-N 






000014 


N=N-f 1 


k CD~ 




0000 1 4 


N 


I PkC 
1 CD ^ 




1 777fe4 


-N 


i CDO 




nono 1 ^ 

lAiC/w A ^ 


N=N-f 1 


i. CD ^ 




000015 


N 


A COC3 


003522 


177763 


-N 


i CD^ 




WWWW A V 




I P7n 




000016 


N 


1P7 1 




1 77762 


-N 


1 P7? 




000017 


N=N>1 


1 P7T 




QOOQ 1 7 




1 P7'4 




177761 


-N 


1 P7^ 




000020 

WW WW WW 


N=N-f 1 




DQ353M 


000020 

WWWWw w 




1 ?77 




177760 


-N 


I P7R 




000021 

WWWWw A 


N=N-^1 


1 P7€J 




OOOOPl 








177757 


-N 


\ Pfl I 




OOQ02P 

wwww&c 


N=N>1 


Ipfip 




000022 

WWWWb w 








1 7775fi 


-M 


1 CD " 




IJOOD23 

wWWW w w 


N=N> 1 






000023 

WWW WC. w 




1 i?8b 


0n355P 


1 77755 


-N 


1?87 




ocinn?M 

WW WWC 1 


N:^^ 1 






000024 

WWWWw ' 






003c;cc, 


177754 


-N 






000025 


N>N41 


1 5S J 




000025 

WWWW^S 




I ^S? 




177753 








000026 

WW www w 








000026 

WWWWw D 








1 777S2 


-N 


1 t?Sti 




□00027 

WW WWk * 


NsN'^1 


i <fS7 


QD357Q 


000027 

WWWWCb * 




1296 


003573 


177751 

A » r f 3A 


-N 






000030 

WWWW w W 


N=N41 


1 300 


□03574 


□00030 

WWW Ww w 




1 JOl 




1 77750 

L f t f ^W 


-N 


1302 




000031 

WWWWW A 


N=N>1 


1303 


003bOQ 

WWW WWW 


000031 

WWWW O A 




130'^ 


003ba2 


177747 


-N 


130b 




000032 


N=N>1 


130& 


003fcOM 


000032 


N 


1307 


003b0& 


177746 


-N 


1308 




D00033 


N=N-H 


1309 


003610 


000033 





N02 

SCQ 0026 

DECTftPE REfiD'kJRITE BUFPER 
jDECTfiPE REOO/MRITE BUFFER 
;OECTAPE REflO^URITE BUFFER 
; DEC TAPE RERO/URITE BUFFER 
;OECTftPE REOD^URITE BUFFFP 
;DECTAPE REfiD/URITE BUFFER 
:OECTRPE RERO/URITE BUFFER 
;DECTOPE REfiD/URITE BUFFER 
jDECTfiPE READ/WRITE BUFFER 
:DECTRPE REfiO/WRlTE BUFFER 
;DECTOPE REftD/URITE BUFFER 
;DECT«PE REflD/MRITE BUFFER 
;DECTAPE RERD/URITE BUFFER 
;DECTAPE REPD/URITE BUFFER 
; DEC TAPE READ/WRITE BUFFER 
; DEC TAPE READ/WRITE BUFFER 
;DECTAPE REAO/URITE BUFFER 
;DECTAPE READ/URITE BUFFER 
;DECTAPE READ/URITE BUFFER 



Z^^ 8H 

.310 

:3U 

•31? 
1313 
.31M 
1315 
131b 
1317 
131B 
131"? 
1320 
.381 
.322 
i323 

i3aM 

.325 
. 3?6 
i327 
1 J^8 
1329 
1330 
.331 
1338 
1333 
I33M 
i335 
133& 
1337 
13J8 
1339 
13M0 
1341 
1342 
1343 
1344 
1345 
134b 
1347 
1348 
1349 
1350 
1351 
1352 
1353 
1354 
1355 
135b 
1357 
1358 
1359 
nbO 
I3bl 
I3b2 
13b3 
13b4 
13b5 



ir-, 30*. 1052; ZO-JON-rg n:05 PMiE 



0C3bl2 

003&1M 
003b lb 

003b20 
003fe22 

003b24 
003b2b 

003b30 
003b32 

003fa34 
003b3b 

003b40 
□C3bMS 

003b44 
003b4b 

OOSfaSO 
003b52 

a03fa54 
003656 

003660 
0C3662 

003664 
003666 

003670 
003672 

003674 
003676 

003700 
003702 

003704 
003706 

003710 
003712 

003714 
003716 

Q03720 
003722 



177745 
00003M 
00003M 
177744 
000035 
000035 
1777M3 
000036 
000036 
177742 
000037 
000037 
177741 
000040 
000040 
177740 
X0041 
000041 
177737 
000042 
000042 
17773b 
000043 
000043 
177735 
000Cf4 
000044 
177734 
000045 
0000H5 
177733 
000046 
000046 
177732 
000047 
000047 
177731 
000050 
000050 
177730 
000051 
000051 
177727 
000052 
000052 
17772b 
000053 
000053 
177725 
000054 
000054 
177724 
000055 
000055 
177723 
000056 



-N 

N=N*I 

N 

-N 

N=N*1 
N 

-N 

N=N*1 

N 

-N 

N 
-N 

N=N*1 
N 

-N 

NsN*l 

fi 

-N 

N=N*1 

N 
-N 

N=N*1 

N 

-H 

N=N*1 

N 

-N 

N=N*i 

r* 

-H 

N=N*l 

N 

-N 

N=N*1 
N 

-N 

N=N-»i 

N 

-N 

NsN*l 

N 

-N 

N=N*1 

N 

-N 

N=N+i 

H 

-N 

NsN*l 

N 

-N 

N=N*1 

N 
-N 



B03 

:DECTflPE REftD URl^E BL'FFEP 
:DECTftFE READ 'WRITE B'JPFER 
.-DECTPPE RERD 'WRITE BUFrEP 
;DECTftPE READ /WRITE BUFFEP 
:DECTfiPE RERD^WRITE BUFFER 
;DECTRPE RERO/WRITE BUFFER 
;DECTRPE READ/WRITE BUFFER 
:DECTflPE REftO/WRITE BUFFER 
;DECTfiPE RERD/WRITE BUFFER 
;DECTftPE READ/WRITE BUFFER 
:DECTAPE RtAD/WRITE BUFFER 
•.DEC TAPE READ /WRITE BUFFER 
;DECTAPE READ /WRITE BUFFER 
.-DECTPPE READ/WRITE BUFFER 
: DEC TAPE READ/WRITE BUFFER 
:0ECTAPE READ/WRITE BUFFER 
;DECTAPE READ/WRITE BUFFER 
sDECTAPE READ/WRITE BUFFER 
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i3b6 

1367 

1368 

m 

1371 
1372 
1373 
1374 
1375 
I37fc 
1377 
1378 
1379 
1380 
1381 
1382 
i383 
:38M 
1385 
. J8b 
.387 
1388 

i3as 

1390 
13S1 
1395 
1393 
139H 
1395 
1396 
1397 
1398 
1399 
1400 
1401 
:4Q2 
1403 
1404 
1^05 
1406 
1407 
1408 
1409 
1410 
1411 
1412 
1413 
1414 
1415 
1416 
1417 

1418 

1419 

1420 

I4cl 



ms 

00373M 
003736 

003740 
0C3742 

003744 
00374b 

003750 
003752 

003754 
00375b 

003760 
003762 

00376M 
003766 

003770 
003772 

00377H 
003776 

004000 
004002 

004004 
004006 

004010 
004012 

0Q4014 
00H016 

0Q4020 
00M022 

00M02H 
004026 

0OM03O 
004032 

00403M 
004036 



000057 

57 



OOOObO 

177720 
000061 
000061 
177717 

^0062 
0062 
177716 
000063 
000063 
177715 
00006M 

::ooob4 

177714 
000065 
000065 
177'13 
000066 
000066 
177712 
000067 
000067 
177711 
000070 
000070 
177710 
000071 
000071 
177707 
000072 
000072 
177706 
000073 
000073 
177705 
000074 
000074 
17770M 
000075 

mil 

000076 
000076 
177702 
000077 
000077 
177701 
000100 
000100 
177700 
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N 

-U 

U=U*i 

ti 

-N 

N=N*1 

N 

-N 

N=N*1 

N 

-N 

N=N*1 
N 

-N 

N=N*1 

N 

-N 

N=N»1 

N 

-N 

NsN+l 

N 

-N 

N=N*1 

N 

-N 

N=N*1 

N 

-N 

N=N*1 
N 

-N 

N=N*l 

N 

-N 

N=N*1 

N 

-N 

NsN-»l 

N 

-N 

N=N*1 
N 

-N 

N=N*1 

N 

-N 

N=N*1 

N 

-N 

N=N*i 
N 

-N 

N 
-N 



C03 

;:EvTftPE PEftD WRITE BUFPE" 
:OECTftPE HEftD' WRITE BufPEP 
•.DECTPPE REPD'tJRITE BUFFER 
:DECTPPE REftD^URlTE BUFFEP 
lOECTRPE RERD/WRITE BUFFER 
;DECTftPE REflD/URITE BUFFL 
:DECTflPE RERD/URITE BUFFER 
•.DECTRPE RERD/WRITE BUFFER 
: DEC TAPE RERD/URITE BUFFER 
;OECTftPE REPD/URITE BUFFER 
:DECTftPE RERD/URITE BUFFER 
;DECT«PE RERO/URITE BUFFER 
-.DECTRPE RERO/URITE BUFFER 
:DECTflPE RERO' WRITE BUFFER 
:OECT«PE RERD-^URITE BUFFER 
; DECTPPE REPD.'WRITE BUFFER 
; DECTPPE RERO/ WRITE BUFFER 
; DECTPPE REPD WRITE BUFFER 
; DECTPPE REPD WRITE BUFFER 



1425 
I42fc 
H27 

i-t2e 

i-429 
143C 
1H31 
JH32 
i-t33 

:-(3M 

1435 
143b 
i43r 
1430 
1439 
1440 
1441 
1442 
1443 
i444 
1445 
• 44fe 
1447 
1448 
1449 
1450 
1451 
1452 
1453 
1454 
1455 
145b 
1457 
1458 
1459 
14b0 
1461 
14b2 

m&3 

IMbM 
14b5 
14bb 
1467 

iMbe 

14b9 
1470 
1471 
1472 
1473 
1474 
1475 
147b 

:h'7 
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OOClOl 
QOOlOO 



004040 
004042 

004044 
00404b 

004050 
004052 

004054 
0040Sb 

0040b0 
0040b2 

0040b4 
0040bb 

004070 
004072 

004074 
00407b 

004100 
004102 

004104 
00410b 

004110 
004112 

004 1 14 
00411b 

004120 
004122 



4124 
>4lSb 



004130 
004132 

004134 
00413b 

004140 



000100 
177700 
000100 
000077 
177701 
000077 
00007b 
177702 
00007b 
000075 
177703 
000075 
000074 
177704 
000074 
000073 
177705 
000073 
000072 
l777Db 
000072 
000071 
177707 
000071 
000070 
177710 
000070 
0000b7 
177711 
0000b7 
OOOObb 
177712 



177713 
0000b5 
0QQ0b4 
177714 
0000b4 
0000b3 
177715 
000063 
0000b2 
17771b 
0000b2 
0000b 1 
177717 
0000b 1 
OOOObO 
177720 



N=N»1 

U~U-l 

-N 

N 

.ENDP 
N=N-1 
-N 
N 

N=N-1 

-N 

N 

N=N-1 

-N 

N 

N=N-1 

-N 

N 

N=N-1 

-N 

N 

N=N-1 

-N 
N 

N=N-1 

-N 

N 

N=N-1 

-N 

N 

N=N-1 

-N 

N 

NsN-1 

-N 

N 

N=N-1 

-N 

N 

NsN-1 

-N 

N 

N=N-1 

-N 

N 

NsN-1 

-N 

H 

N=N-1 

-N 

N 

N=N-1 

-N 

N 

M=ri-1 
-N 



003 

:OEC "ftPE REAL wPI'E Buf^Zf- 

;DEC "^ftPE REOD U^l^E BUTFES 
;DEC TfiPE REftD/URITE BUFFER 
;DEC TAPE REPD-'URITE BUFFER 
:DEC TPPE REOD/ WRITE BUFFER 
;DEC TftPE REPD/URITE BUFFER 
;DEC TOPE REflD/URITE BUFFER 
-.DEC TAPE REOD/URITE BUFFER 
;DEC TAPE REOO/URITE BUFFER 
:OEC TAPE REfiO/URITE BUFFER 
;DEC TAPE READ/URITE BUFFER 
;OEC TAPE REAO/URITE BUFFER 
;OEC TAPE REAO/WRITE BUFFER 
:OEC TAPE READ/WRITE BUFFER 
;OEC TAPE READ/URITE BUFFER 
;DEC TAPE READ/URITE BUFFER 
;DEC TAPE READ /WRITE BUFFER 
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OOMlSO 


177722 
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000056 
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OOMlSb 


177723 
000055 


-N 
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* mQQ 




000054 
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* >4PQ 


OOHlbO 


177724 


-'4 




004 1 b2 


000054 


N 


1 «4Q 1 




XO053 
177725 


NsN-1 


* mQP 

* "^c 


OOMlbM 


-N 




00"^ Ibb 


000053 


N 






000052 


NrN-1 


1 >4Q^ 


□04170 


177726 


-N 


I 

i ^ 


OOHl 72 


000052 


N 






000051 


N=N-1 


• ~ *o 


OOM 1 74 


177727 


-N 




004 1 7b 


000051 


N 


i www 




000050 


N=N-1 




004200 


177730 


-N 




004202 


000050 






0)0047 


NsN-1 




0042C4 


177731 






004206 


000047 








00004b 


1 


:507 


004210 


177732 


-N 




004212 


00004b 


r4 






000045 


N=N-1 




004214 


177733 


-N 


1511 


00421b 


000045 


M 


1512 
1513 




nil*! 

000044 


NsN-1 


004220 


177734 


-N 




004222 


000044 




1515 




000043 


N=N-1 


) <^ 1 
i 3 i D 


004224 


177735 


"N 


1517 


00422b 


000043 


fi 






000042 


NsN-1 




004230 


17773b 


-N 


i52n 


0O4232 


Aft 1 ^ 

QQ0042 


fs| 


1521 




000041 


NsN-1 


1692 


004S34 


177737 


-N 




00423& 


000041 




152M 




M^KMMi ft A 

000040 


NsN-1 


1525 


004240 


177740 


-M 




UU^C're 






1527 




000037 


N2N-I 


1528 


004244 


177741 


-N 




004246 


000037 


N 


1530 




000036 


N=N-1 


1531 


004250 


177742 


-N 


1S3S 


004252 


000036 


\i 


1S33 




000035 





E03 

:DEC TOPE PE»L URI'E BUFFE» 
:DE: TftPE SEOD **ITE BuFFEP 
:OEC TPPE RE«G WPI'E euFfEP 
:DEC TftPE PE«D' WRITE BuFPEP 
;DEC TOPE REftD'WPITE BUF^EP 
:DEC TftPE REAC^URITE 8UF» .R 
:DEC TftPE RE«D' WRITE BUFFER 
:DEC TAPE REftD/ WRITE BUFFER 
:DEC TAPE REflD^WRITE BUFFER 
.DEC TftPE REftD' WRITE BUFFER 
;DEC TOPE REOO/URITE BUFFER 
;DEC TftPE REOD/WRITE BUFFER 
:DFC TftPE REOD'WRITE BUFFER 
-.DEC TAPE READ' WRITE BUFFER 
;DEC TAPE READ/WRITE BUFFER 
;DEC TAPE READ/WRITE BUFFER 
;DEC TAPE READ/WRITE 8JFFER 
;DEC TAPE READ^WRITE BUFFER 
-.DEC 'APE READ/WRITE BUFFER 



F03 



^ ^> a"- - . 

.5 J-i 
.£35 
.53b 
.53- 
.538 
:S3<i 
.5>*C 
.541 

:5w£ 
15^3 

.545 
;54t> 
:547 
.548 
.549 
i55C 
i551 
1552 
1553 
1554 
:555 
.55t> 
.557 

isse 

.559 

.5ba 

I5b3 
i5fa4 
:5b5 
i5bb 
.5b7 
1568 
I5b9 
.570 
157i 
I5*c 
1573 
.5-'4 

:575 

.576 
.577 
i5-'B 
;5'9 
.S8C 
.581 

i5ea 
;5e3 

.564 
.585 
.586 
.58" 

:58e 

.55<i 



0C4254 
004256 

004260 
304262 

0042fa4 
0042bfa 

004270 
00427? 

004274 
004276 

00430C 
004302 

004304 
004306 

004310 
004312 

004314 

004316 

00M320 
004322 

004324 
0OH326 

00' i 330 
004332 

00433S 
004336 

00M3M0 
004342 

004344 
004346 

004350 
0043S2 

004354 
004 35S 

004360 
004362 

004364 
:>3tfe 



. 3.- .252 
2C-J.3'«--3 

1777>i3 
000035 
000034 
177-44 
00OC34 
000033 
177745 
000033 
000032 
177746 
000032 
000031 
177747 
000031 
000030 
177750 
000030 
000027 
177751 
000027 
000026 
177752 
000026 
000025 
177753 
000025 
000024 
177754 
000024 
000023 
177755 
000023 
000022 
177756 
000022 
000021 
177757 
000021 
000020 
177760 
000020 
000017 
177761 
000017 
X0016 
177762 
000016 
000015 
177763 
000015 
000014 
177764 
000C14 
000013 
l77-'bZ 
COCCI 3 



'i 

-N 
N 

-ti 

N 

N=N-1 

-N 

N 

NxN-1 
-ti 

n 

N=N-1 

-N 

N 

N=N-1 

-N 

N 

H-N-l 

-N 

N 

NsN-1 

-N 

N 

NsN-1 
-N 

n 

N=N-1 

-N 

1 

-N 
N 

-N 
N 

N»N-l 

-N 

N 

N«N-1 

-N 

N 

N=N-1 

-N 

N 

N=N-1 

-N 

N 

N=N-1 
-N 

fi 

ti=U-i 

-N 

•t 



DEC 'OPE RE6C WPI'E BJf^l^ 
DEC TAPE REOL WPl^E BUFPEB 

de: '«pe read write b^ppep 

DEC TftPE RE«D WRITE BUF»^ER 

DEC TAPE REOC WRITE BUP^EP 

DEC TftPE REftD'WRITE BUFFER 

DEC TOPE READ WRITE BUFFER 

DEC TOPE REAO/URITE BUFFER 

DEC TOPE REOO/WRITE BUFFER 

DEC TAPE REAO'URITE BUFFER 

DEC TOPE HCOO/MRITE BUFFER 

DEC TOPE REOO /WRITE BUFFER 

DEC TOPE REOO^URITE BUFFER 

DEC TOPE REOO/URITE BUFFER 

DEC TAPE READ/UPITE BUFFER 

DEC TOPE REAO/URITE BUFFER 

DEC "^OPE REOO'URITE BUFFER 

DEC ■'OPE RE»4D WRITE BUFFER 



G03 



113? 

1593 

15% 
1597 

i§9e 

1599 

IbCO 
IfoCl 

:b32 
:b03 

IfaOH 

lb35 
.&3b 

ifaor 
ibce 
ifca9 
.tic 

.bia 

.bl3 

lb:** 

ibl5 

ibib 
.bir 
:bie 

.fai9 
lb20 
.b2i 

.b23 

ib25 

.bab 

lb2^ 

.o29 
.b30 

• b31 

tt^ 

*b3M 

:b35 
.b3b 
.b3' 
.b38 
.b39 
.bWO 
.fe'^1 

• b'^S 

.b-^3 
if*"* 
.b-»5 



00M370 
00M372 



7H 
M376 



1 30m 1362 r 
000012 

m\ 

000010 



.£3-*mN -8 



004H0M 
00HH06 

00HM12 

OHHlb 

00HH20 
004*422 

OO'^HSfa 

O0HW3O 
00HM32 

004434 
004436 

0044M0 
00444b 

00445C 

00445fe 
0044b2 

004M70 
004M 72 
004W74 

□0447b 
45Q4 

450b 
004510 

004512 
004514 
004520 
004524 
004530 
- 14634 
54540 
00^544 
004550 
30-»^5h 



177771 
000007 



17777^ 
000006 
000005 

iooooi 

000004 
177774 
0O00O4 
000003 
177775 
000003 
000002 
177776 
000002 
000001 
177777 
000001 

01276" 
104400 
012737 

012700 
02b027 
001401 
104000 
104400 

0227faC 
001401 

i040or 

104400 

010700 
042700 

042700 

042700 
062700 
OlCOj" 



177770 



007777 
002044 
000 IOC 
007777 
002632 
000204 
007777 
002534 
Q00212 



-.2% =>Mi£: 32 



•«=r.- 1 

-M 
•4 

-s 

N 

N=N-1 

-N 

N 

N=N-1 

-N 

N 

N=N-1 

-N 

N 

ri=N-l 

-N 
N 

NrN-1 

-N 
M 

N=N-1 
-N 

r< 

r4=N-i 

-N 

N=N-1 

-N 

M 



U'- -C32 



rEC 'ftPE PEAC WRITE BUFFEP 
DEC TAPE REAC URITE BUfFEP 
DEC TAPE READ URITE BUTFEfi 
DEC TAPE READ^URITE BUFFER 
DEC TAPE READ/WfU'E BJFFEB 
DEC TAPE READ WRITE BUFFER 
DEC TAPE READ/WRITE BUFFER 
DEC TflPE READ/ WRITE BUFFER 
DEC TAPE READ WRITE BUFFER 



00-440 012020 
00400C 016462 



: 25252 



;ib' 



BEGIN: nOV tBEGIN. RETURN 

SCOPE 

MOV •HOOO.ailCOUNT 

."EST COMPARE INSTRUCTION INDEXED 

MOV •-10,*-iO 

CMP At 0>. •125252 

BEQ .♦4 
HLT 
SCOPE 



DEC TAPE READ ^ WRITE BUFFER 
:FOR SCOPING 
: ITERATION COUNT 
: MINUS 10 TO REG 0 



;;A INDEX BY MINUS IC TC 1125252 
: COMPARE WITH INDE^' FAILED 



1125252. A C 
.♦4 



;A INDEXED 

•.COMPARE FOILED DESTIhP'ICN I'CE' 



CMP 

BEQ 

HLT 

SCOPE 

,5E^ "ISR" FOR DISKS AND KUllL CJRREN' BANK 

MOV "/.7 */.0 ; CURRENT BANK 

BIC •067777, -..C ; LEAVE ONLY BANK BITS 

ADD •LK3.'/.C ,«DD IN CLOCK ENTRANCE 

MOV -/.O.afclOC :i-INE CLOCK. Ki^ili. 

3IC ■007777. -.C 

ADC tlRF-'/.o 

MOV "/.D.afc204 .RFll 15R 

BIC •067777. -.0 

^iDC •IRC.'.O 

i;v •.C.2t2iC .f* .aP 



16S1 
IbSS 
ibS9 
IbbS 

IfobH 

Ibbe 

lb&9 

m 

1672 
Ib73 

lb7b 
lb77 
lb7e 

iIsS 

IbSl 

:bB2 

1663 
lb84 
1685 

\^ 

1688 
1689 
1690 

ItU 

1693 
lb9H 

'^11 

1697 
1698 

1721 



1m 3>- i35£ cC-JmN 

= ciO-jm-?B 11:05 

S^iStS 821^ 88i^%' 

00HS70 010037 000230 
0046 iO 042700 007777 

m& M!» 1^ 

004fc24 042700 007777 

8»» ftSSffi '■"°°'* 

00463b 012700 000010 



004706 
004712 

004724 



004726 
004732 
QO4740 
004742 
004744 

004746 
0047S4 
004756 
004760 



016710 052525 



0046S4 104400 



g4||6 ggl^gC 052525 S16710 

004666 104000 
004670 104400 



304672 026060 
004700 001401 



016710 016710 




012700 
026060 

iShqS^ 

104400 



012701 
026061 
0Q14Q1 
104000 
104400 

026160 
001401 
104000 
104400 



12700 
12701 
26061 
001401 
1Q40QO 
104400 



177770 
016710 



000004 
016710 



016710 



C167:0 



016710 Clb7:C 



177774 
000010 

016"'10 31671C 



H03 



X33 



-.O.at22C 
•7777, -.0 

•06'- 777. - .0 

a«LLirin.-.c 
•/.o.LLinit 

•007777. v.Q 
• 10//.0 

OlO). •052525 
. +4 



■052525,0(0) 
.♦4 



0(0). 0(0) 
.+4 



• -lO.v.O 
0(0), 0(0) 
.♦4 



•♦4,v.i 

OrOl.Ori) 
.♦4 



.9..:: :5R 

:RPi; ISP 

;CHONGE CIS*- 4PH BUfFEP 

:CHON&C STACK TO EaIST1'«G BW*' 
: INDEX 

;C0!1P0RE FOILEC 
: REGISTER 0 CONTOINS OOOOlO 

jCOrtPORE FOILED 
; REGISTER 0 C0NT0IN5 000010 

:C0nPORE FOILED 

;COnPORE FOILED 
: REGISTER 0 CONTOINS 177770 f-10. 

;COnPORE FOILED 



0( 1 ) .0(0) 
.♦4 



;COnPORE FOILED 



t-4.-/.0 
•-♦^16. '/.l 
OrO).0'l 
.♦4 



;CHP FOILED 
;REGISTER 0 CONTOINS 177774 - -4 j 



103 



•02 

,'03 

,705 
•06 
["3" 
.'38 

,ria 
,7:i 

- ; 3 

-:4 
ri5 
'ifc 
'ir 
'le 

71Q 
"20 

.721 
,722 
1723 
'24 
1^25 
172£, 
'27 
•28 
•2S 
1730 
1731 
,732 
'33 
1734 
1735 
'3b 
'3' 
■38 
'3<3 
'40 
'41 
,742 
•43 
744 
•45 
'4£, 
?47 

•46 
T4g 

'50 
'51 
1 752 
1 753 
•54 
'55 
'5b 



OOSOOfe 
005C14 
0050 lb 
005020 



00S022 
00502b 
005032 
00503M 
0OS03b 



005040 
005044 
005052 
OOSObO 

0050b4 

0050bb 
005072 
005100 
005 10b 
005110 
005112 

005114 
005120 
00512b 
005134 
00513b 
005140 

005142 
005 14b 
005154 
005 lb2 
005 lb4 
005 Ibb 



005170 
00517b 
005202 
005210 
00521b 
005220 
005222 

005224 
005232 
00523b 
005244 
005252 



02b IbO 
001401 
104000 

10M40C 



llb700 
022700 
001401 
104000 
104400 



012700 
01b0b7 
02b727 
001401 
104000 
104'tOO 

012700 
01bOb7 
02b727 
001401 
104000 
104400 

012700 
0127b0 
023727 
001401 
104000 
104400 

012700 
0127fa0 
023727 
001401 
104000 
104400 



0I27b7 
012700 
04bOb7 
02b727 
001401 
104000 
104400 

D127b7 
012700 
04b0b7 
02b727 
001401 



life' 



Cilb'7 
3C003S 



l'^7'0 
016710 
011554 



000010 
01b710 
011b2b 



177770 
125252 
01b722 



000010 
052525 
015742 



177777 
177770 
01b710 
01151b 



177777 
000010 
0lb710 
011462 



BEC. . 

HuT 

SCOPE 

;'E5"' MOVE ODD BVTE TO REilSTE^ 
.PROBLEM llS0237-7-r aR-7e 

MOVB C*2.-'-0 

CflP •35.*0 

BEO . ^4 

HLT 

SCOPE 

•'EST MOVE INSTRUCTION POP I TOE' 



;PEi: 



'EP 1 CONTAINS doc: 
: lOMPSRE Ffil-ED 



C-lbfaO 
125252 



011532 
052525 



3lb73Z 
125252 



052525 



011534 

011522 
052525 



011500 

0I14bb 
125252 



MOV 

nov 

CMP 
BEO 

HLT 
SCOPE 

MOV 
MOV 
CMP 
BEO 
HLT 
SCOPE 

MOV 
MOV 
CMP 
BEQ 
HLT 
SCOPE 

MOV 
MOV 
CMP 
BEO 
HLT 
SCOPE 



•-10. ■■'.0 
fl(0).TEMP 
TEMP.tl«;5252 
. +4 



•♦10. '.0 
fl'O.TEMP 
TEMP.^052525 
.♦4 



• -10.V.0 

•125^52. TEMP fO 

a»C.^l2^252 

.♦4 



•♦10. '/.O 

•052S25,TEMP(0) 
a •TEMP* lO. •052525 
.♦4 



: COMPARE FAILED 



;MOV FAILED 



;MOV FAILED 



;MOV FAILED 



j-^EST BIC INSTRUCTION FOR INDEXING 



MOV 
MOV 
BIC 
CMP 
BEO 
HLT 
SCOPE 

MOV 
MOV 

aic 

CMP 
BEQ 



•-1.TEMP 
•-16.V.O 
A(0).TEMP 
TEMP,^052525 
.♦4 



•-i.TEMP 

•10 -/.o 

«f05.TEMP 
TEMP. •125252 
. +4 



:BIC FAILED 



J03 



.'58 

:-fa2 
rk3 

irbb 

I7b7 
l-'bB 
l^^bS 
177D 
1 '71 
i772 
i773 
i77M 
177S 
l'7b 
1777 
.778 
I77S 
1780 
1781 
1782 
1783 
178H 
1785 
:78b 
1787 
.788 
1789 
1^90 
1791 
1^92 
1793 
-79M 
1795 
179b 
1797 
1798 
l-'99 
1900 
18C1 
1802 
1803 
180M 
1805 
180b 
180" 
1808 
1609 
.BID 
iBii 
.912 



00525'* 
0052Sb 

00S2b0 
0052bb 
005272 
005300 
00': 30b 
X&310 
005312 

0053 IH 
005320 
00532b 
00533M 
0053H2 
0053MH 
OOSSHb 

005350 
00635b 
0053b2 
005370 
005372 
00537H 

00537b 
005MQM 
005H10 
OOSSlb 
005H20 
005422 

00542H 
005432 
005H3b 
005MM4 
0054Mb 
005450 

005452 
0054 bO 
0054b4 
005472 
005474 
00547b 



005500 
00550b 
005512 
0055 lb 
005522 
QQ5524 
Q0S52fe 



104000 
104400 

012737 
012700 
0427b0 
023727 
001401 
104000 
lOHMOO 

012700 
0127b7 
0427b7 
026,727 
001401 
104000 
104400 

Qi27b7 
012700 
Ibb0b7 
001401 
104000 
104400 

012737 
012700 
Ibb7b0 
001401 
104000 
104400 

0l27b7 
012700 
Ibb0b7 
001401 
104000 
104400 

012737 
□12700 
ibb7b0 
001401 
104000 
104400 



012737 
012700 
0050b0 
005737 
001401 
104000 
1044DC 



177777 
000010 
125252 
01b742 



177770 
177777 
052525 
0113b2 



177777 
177770 
01b742 
01b"'32 



DlbTHS 

01b732 
D52525 



011374 
0113bb 
125252 



125252 01135M 
177770 

01b710 011342 



125252 01b732 
177770 

0112b4 01b74? 



052525 011300 
000010 

01b710 0112bb 



052525 01b732 
000010 

011230 01b722 



35 "MiE 35 



HLT 
SCOPE 

1CV 
MOV 
BIC 
CMP 
BEO 
HLT 
SCOPE 

MOV 
MOV 
BIC 
CMP 
BEO 
HLT 
SCOPE 
'ES' SUBTRfiCT 
MOV 
MOV 
SUB 
BEO 
HLT 
SCOPE 

MOV 
MOV 
SUB 
BEO 
HLT 
SCOPE 

MOV 
MOV 
SUB 
BEO 
HLT 
SCOPE 

MOV 
MOV 
SUB 
BEQ 
HLT 
SCOPE 



lE'* CC3S 



:BIC FAILED 



•-l.atTEMP+10 

•lo.-.o 

•12§252,TEnPJC 
atTtMP* 10, ■52525 
.♦4 



•-10. -/.o 
•-l.tEMP-10 
i05S525,TEMP-10 
TEMP-1Q,»125252 
. +4 



;BIC Ffll-EO 



INSTRUCTION FOR INDEX I NO 
•125252. TEMP 
•-1O.V.0 
fi(0),TEMP 
.♦4 



• 125252, 3«T£riP 
•-10, "/.O 
B,T£ftP-*lO(0^ 
.♦4 



•052525, TEMP 
• 10, '/-O 
ft(0),TEMP 
.♦4 



•052525, a •TEMP 

•10 -/.o 

0*l6,C(0) 
. •»4 



:BIC FfilLED 



:SUB rniLEC 



;SUS FfilLEO 



:3UB FAILED 



:SUB FAILED 



01b732 



;T£ST UNftRYS INDEXED 



MOV 

rov 

CLR 
TST 
BEQ 
HLT 
SCOPE 



•-l.a»TEMP 

•-ifi.y.o 

D(0) 

a^TEMP 

.♦4 



:CLR FAILED 



K03 



1915 

.e.b 

.818 
181<3 

18?3 
1824 
1825 
^82£> 
1827 
182S 
1829 
1830 
1831 
1832 
1833 
183S 
1835 
183b 
1837 
1838 
1839 
1840 
1841 
1342 
1943 
1844 
1845 
1346, 
1947 
1848 
1849 
1850 
1851 
1852 
1B53 
1854 
1855 
185t 
1857 
1858 
1859 
IB&Q 
lebl 
18b2 
ieb3 

ieb4 

1855 

lebb 

.8b7 
18b8 
:8b9 



v 30f. 1052; 2a-J«N-78 11:05 

, i 23-JAM-7a 11:05 



p4c;e 3b 



005530 
0055 3b 
005542 
00554b 
005552 
005554 
00555b 

0055b0 
0055bb 
005572 
00557b 
005b02 
OOSbOM 
005b0b 

005bl0 
OOSblb 
0OSb22 
00Sb2b 
005b32 
005534 
005b3b 
0OSb40 
OOSbMb 
00Sb52 
005b5b 
005bb2 
OOSbbH 
OOSbbb 

005570 
005575 
005702 
00570b 
005712 
005714 
005715 

005720 
00572b 
005732 
005735 
005742 
005744 
00574b 

005750 
00575b 
005752 
0OS7fcb 
005772 
005774 
nOS77b 



012737 :-'7777 OJ j732 

012700 300010 

005050 Qib7ZZ 

005737 015732 

001401 

lOMOOO 

10H400 

012737 177777 01b732 

012700 177770 

OOSlbO 015742 

005737 016732 

001401 

104000 

104400 



012737 
012700 
005160 
005737 
001401 
104000 
104400 
012737 
012700 
0052&0 
005737 
001401 
lOMOOO 
104400 

012737 
012700 
005250 
005737 
001401 
104000 
104400 

012737 
012700 
0053b0 
005737 
001401 
104000 
104400 

012737 
012700 
005350 
005737 
001401 
104000 
104400 



177777 
000010 
015722 
016732 



177777 
177770 
015742 
01b732 



177777 
OCODIO 
01fa722 
01b732 



000001 
177770 
0ib742 
01b732 



000001 
000010 
0lb722 
01b732 



01b732 



015732 



01b732 



01b732 



0lb732 



OObOOC 012737 OOOOOi 01b''32 



HOV 
MOV 
CLR 
TST 
BEO 
HLT 
SCOPE 

MOV 

nov 

COM 
TST 
BEO 
HLT 
SCOPE 

MOV 

MOV 

COM 

TST 

BEG 

HLT 

SCOPE 

MOV 

HOV 

INC 

TST 

BEO 

HLT 

SCOPE 

MOV 
MOV 
INC 
TST 
BEO 
HLT 
SCOPE 

MOV 
MOV 
DEC 
TST 
BEQ 
HLT 
SCOPE 

MOV 
MOV 
DEC 
TST 
BEQ 
HLT 
SCOPE 

MOV 



•-l.a«TEMP 
•♦ifiZ-iC 

C(C) 

a»TEMP 

.♦4 



•-l.aiTEMP 

•-16.-/.0 

0(0) 

SiTEMP 

.♦4 



•-l,a«TEMF 

• 10, •'^O 

C(05 
a«T£MP 

.♦4 



■-l.a«TEHP 

•-lO.v.O 

0(0) 

aaTEMP 

.♦4 



•-l.atTEMF 
•+10, XO 
C(0) 
a«TEMP 
.♦4 



•i,a«TErp 
•-lo,'/.o 

0(0) 
a^TEMP 
. ♦4 



•i.a^"^EMP 

• lO.v.O 
C(0^ 
asTEMP 
.♦4 



• 1.3«TEriP 



;CLR FfilLED 



;C0M FftluED 



;C0M FOILED 



::mc foiled 



:1NC FOILED 



:CEC FAILED 



;DEC FOIuEC 



L03 



i87C 

:9^i 

187S 
18"b 

:882 
1863 
1B8M 
I88S 
188b 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
ia9M 
1895 
1896 
1897 
1098 
1899 
190Q 
1901 
1902 
1903 
1904 
190S 
190fe 
1907 
1909 
1909 
1910 
1911 
1912 
1913 
1914 
1915 
191b 
1917 
1918 
1919 
1920 

\IU 

1923 
i924 
.925 



1H 

F. 1 

OQ&006 
006012 
OObClb 
00b02M 
3Cb02b 

ooboao 

008032 

8818::^ 

OObOSO 
OObOSb 
gObObO 
00b0b2 

OObObH 
006072 
006076 
006100 
00610H 
006110 
006112 
□06114 

006116 
006124 
006130 
006132 
006136 
006142 
006144 
006146 

006150 
00b 15b 
00b lb2 
00b lb4 
00b 170 
a0bl74 
00b 17b 
006200 

006202 
006210 
006214 
006216 
006222 
006226 
006230 
006232 



. jOh 1352 

012700 
005460 
022737 
001401 
104000 
104400 

012737 

022737 
001401 
104000 
104400 

012737 
012700 
000261 
00S560 
005737 
001401 
104000 
104400 

012737 
012700 
000261 
005560 
005737 
001401 
104000 
104400 

012737 
012700 
000261 
005660 
005737 
001401 
104000 
104400 

012737 
012700 
000261 
005660 
005737 
001401 
104000 
104400 



20- JON -j 
11:05 

177770 
016742 

177777 Zlii 32 



000001 016732 
177777 016732 



177777 016732 
177770 

016742 
016732 



177777 016732 
000010 

01b72c 
01b732 



000001 01b732 
177770 

01b742 
01b732 



=E'« CC37 



00b234 
00623b 
00b242 
00b244 



010700 
0b2700 
000110 
104000 



OOOOCi 
000010 

01b722 
01b732 



000010 



016732 



•10V 
NCG 

criP 

BEO 
HLT 
SCOPE 

MOV 
MOV 
MEG 
CMP 
BEO 
HLT 
SCOPE 

MOV 
MOV 
SEC 
AOC 
TST 
BEO 
HLT 
SCOPE 

MOV 
MOV 
SEC 
PDC 
TST 
BEO 
HLT 
SCOPE 

MOV 
MOV 
SEC 
SBC 
TST 
BEQ 
HLT 
SCOPE 

MOV 
MOV 
SEC 
SBC 
TST 
BEQ 
HLT 
SCOPE 



io.v.a 



■-l.SiTEMP 

. +4 



•i.atTEMP 

CCD) 

•-l.a»TEMP 
.♦4 



•-l,a«TEnp 
t-i6,y.o 

0(0) 

aiTEMP 

.♦4 



•-l.a«TEMP 

t+i6,'/.o 

C(0) 

a«TEMP 

.♦4 



■l,a»TEMP 

»-io.'/.o 

OCO) 

a«TEMP 

.♦4 



•l,a«TEMP 
•♦10, '/.O 

C(0) 

a«TEMP 

.♦4 



;TEST JMP INDIRECT 

MOV y.y.v.o 

ADO aiCl.'/.O 

JMP a-.o 

HLT 



I MEG Fftli-EC 



:NEG FAILED 



;ADC FAILED 



:fiDC FAILED 



:SBC FAILED 



:SBC FAILED 



;J1P FAIcED 



,1 30A 1OS.C 



00b30M 
QQt,30b 
006310 

C0&3I2 
006320 
00b3ZZ 
006324 

006326 
006334 
006336 
006340 



006342 
006346 



010600 
010001 




104000 
104400 



023727 
001401 
1Q400Q 
104400 

022737 
001401 
104000 
104400 

023737 
001401 
104000 
104400 



MQ3 



2D-J«^ 
11:05 



-re ii:OE Pm^E 38 



NOP 

SCO 



016700 125252 



125252 016700 



016700 016700 



OPE 



MOV 

nov 
nov 

MOV 

nov 
nov 
cnp 

BEO 

MLT 
SCOPE 

;TE5T INDIRECT flOQRESSINC 
TEST C0HP(WE INSTRUCTION 

cnp a«B. 1125252 
BEQ .♦4 




SCO 



OPE 



cnp 

BEQ 

HLT 
SCOPE 

cnp 

BEQ 
HLT 
SCOPE 



■1252S2.aiB 
.♦4 



asB.StB 

, +4 



013700 016700 
022700 125252 



;TEST nOVE INSTRUCTIONS 
nov S«B.'/.0 

cnp •126252. >.o 



:nOV RECISTOM FAXLCO 

;CnP PRILEO 
:cnp FfilLtD 
:cnp PRILED 



N03 



HPIH nacni 30fi<1052, 20-J«N-r9 ll.OS PftGE 39 
:ZOKBH.Pil 2D-JftN-7B 11:05 



195S 

;%o 
nsi 

I%3 

1%H 

1%5 
l%fa 
1%7 
1%8 
i%<5 

1971 
1<?72 
:'?73 
1974 
1S7S 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
19eH 
198S 
19Bb 
1997 
1988 
1989 
1990 
1991 
1992 
19S3 
199M 
1995 
199b 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2009 
200S 

soot. 

2007 
2008 
2009 
2010 
2011 
2012 
2013 
2019 



CXX>3S2 
006 359 
00b 35& 

0Ofa37M 
006376 
006900 

006402 
006910 
OOfcwib 
006920 
006922 

00b929 
006930 
006939 
006990 
006992 
006999 

006996 
006959 
006962 
006970 
006972 
006979 

006976 
006509 
006512 
□06520 
006522 
006529 



006526 
006S32 
006536 

006592 
008599 
006596 

006550 
006556 
006569 

006572 
006600 
006606 
006612 
006619 



001901 
104000 
10H900 

012737 
023737 
001401 
109000 
lOMMOO 

013737 
023737 
001901 
109000 
109900 

012700 
09370C 
020027 
001901 
109000 
109900 

012737 
092737 
022737 
031901 
109000 
109900 

012737 
093737 
023727 
001901 
109000 
109900 



012700 
163700 
020027 
001901 
109000 
109900 

012737 
166737 
001901 
109000 
109900 

012767 
163767 
005767 
001901 
109000 



1252S2 
016700 



01670C 
016700 



177777 
016700 
052525 



177777 
125252 
052525 



177777 
016700 
016722 



125252 
016700 
000000 



125252 
010116 



125252 
016700 
010120 



016732 
016732 



016722 
016722 



BEO 
HLT 
SCOPE 

MOV 
CMP 
BEO 
HLT 
SCOPE 



, +4 



•125252. a 

atB.atTtMP 

.♦9 



MOV ats.atc 

CMP atB.atc 

BEO . +9 

HLT 
SCOPE 

.TEST BIC INSTRUCTION INDIRECT 

MOV t-l.-z-O 

BIC atB.XO 

CMP y.O, iOS2525 

BEO . +9 
HLT 
SCOPE 



016732 
016732 
016732 



016722 
016722 
052525 



MOV 
BIC 
CMP 
BEO 
HLT 
SCOPE 

MOV 
BIC 
CMP 
BEO 
HLT 
SCOPE 



•-l.atTEMP 
•12§252,atTEMP 
•052525. asTEMP 
.+9 



•-i,a«c 
asB.a«c 

a sc. 152525 



;TE5T SUBTRACT INSTRUCTION 

MOV • 125252. '/.O 

SUB asB '/:0 

CMP y.o. to 

BEO . +9 

HLT 
SCOPE 



016732 
016732 



010132 
010129 



MOV 
SUB 
BEO 
HLT 
SCOPE 

MOV 
SUB 
TST 
BEO 
HLT 



» 125252. a BTEMP 
B.a^TEMP 

.♦9 



•125252. TEMP 

a^B.TEM^* 

TEMP 

.♦9 



;M0V FOILED 



;M0V FOILED 



:M0V FOILED 



;BIC FAILED 



:BIC FOILED 



;BIC FOILED 



;SUB FOILED 



;SUB FOILED 



:SUB FOILED 



B04 



aoie 

20?0 
£021 

8023 
202H 
202S 
202b 
2027 
2028 
2029 
2030 
2031 
2032 
2033 
203S 
2035 
2036 
2037 
2038 
2039 
20M0 
2041 
2042 
2043 
2044 
2045 
2046 
2047 
2048 
2049 
20S0 
2051 
2052 
2053 
2054 
2055 
2056 
2057 
2058 
2059 
2060 
2061 
2062 
2063 
2064 
2065 
|066 
2067 
206B 
2069 
2070 



0066 ib i044X 



006620 
006626 
306632 
006636 
006640 
006642 

006644 
006652 
006656 
006664 



3066 

006672 
006676 
006702 
006710 
006712 
006714 

006716 
006722 
006726 
006734 
006736 
006740 

006742 
006750 
006754 
006762 
006764 
006/66 



006770 
006776 
007000 
007002 

007004 
007012 
007014 
007016 

007020 
0070ib 
007030 
0070o? 



012737 
005037 
005737 
001401 
104000 
10440G 

012737 
005137 
022737 
001401 
104000 
104400 

005037 
005237 
022737 
001401 
104000 
104400 

005037 
005377 
023727 
001401 
104000 
104400 

012737 
005437 
022737 
001401 
104000 
104400 



027727 
001401 
104000 
104400 

QZZ777 
001401 
104000 
104400 

027777 
001401 
104000 
104400 



177777 Clb^jc 

016732 

016732 



125252 0167^^ 
016732 

052525 nib'32 



016732 
016732 

000001 016732 



016732 
□10006 

016732 177777 



000001 016732 
016732 

177777 016732 



007706 125252 



125252 007670 



007656 007654 



SCOPE 

'ES' UN«RY5 INDIRECT 



nov 

CtR 
TST 
BEO 
MLT 
SCOPE 

MOV 
COM 
CMP 
BEO 
HLT 
SCOPE 

CLR 
INC 
CMP 
BEQ 
HLI 
SCOPE 

CLR 
DEC 
CMP 
BEO 
HLT 
SCOPE 

MOV 
NEC 
CMP 
BEQ 
HLT 
SCOPE 



•-i.a«TEMP 
a«TtMp 

SiTEHP 
.♦4 



• 125252. a«TEf*e 
aiTEMP 

•052525, a«TEMP 
.♦4 



a«TEMP 
a»TEMP 
•l,a«TEMP 

.♦4 



a •TEMP 
aTEMp4 2 
a^TEHP.^-1 

.♦4 



•l.a«TEMP 

a«tEMP 

•-l.a^TEMP 

.♦4 



-.TST PhILEL 



-.COM PfilLED 



PC FOILED 



:0EC TfllLED 



;TEST INDIRECT ftDDRESSING i^ITH INDEXING 
.TEST COMPARE INSTRUCTION 

CMP aB*2, 1125252 

BEO .+4 

HLT 

SCOPE 



CMP 
BEO 
HLT 
SCOPE 

CMP 
BEQ 
HLT 
SCOPE 



•125252,38-^2 
.♦4 



ae-'2.sB^2 

.♦4 



;NEG FAILED 



;CMP PfllwED 



;CMP FAILED 



:CMP FAIuED 



0C"'C34 017700 007642 



:fEST MOVE INSTRUCTIONS 
MOV 38*2. --CO 



2073 
2074 

I8?l 

2077 
2078 
2079 
2090 
2081 
2082 
2063 
208M 
2085 
208& 
2087 
2086 



20-J«N-~9 I 



1:05 



208«5 

209? 
2093 
209H 
2096 
20% 
2097 
209B 
2099 
2100 
2101 
2102 
2103 
210M 
2105 
210fa 
2107 
2108 
2109 
2110 

2112 
2113 
2114 
2115 
211£> 
2117 
2118 
2119 
2120 
2121 
2122 
2123 
2124 
2125 
2:2b 



]7D40 
37044 

00704b 
007050 

007052 
0070^0 
0070bb 

88^83 

007074 
007102 
007110 
007112 
007114 



007132 
007134 
007136 

007140 
0071 4b 
007154 
007 lb2 
0071b4 
007 Ibb 

007170 
00717b 
007204 
007212 
007214 
0072 lb 

007220 

007234 
00723b 
007240 

0J72H2 
007250 
0Q72Sb 
0072b0 
G072b2 

0072b4 
007272 
007300 
007304 



8^1481 
lOHOOO 
lOMHOO 

012777 
023737 
001401 
IQSOC" 
1044C 

017777 
023737 
001401 
104000 
104400 



Oli 
04? 
0200c 
001401 
104000 
104400 

012737 
042777 
022737 
001401 
104000 
104400 

012737 
047777 
02t737 
OOlMOl 
104000 
104400 

012700 

001401 
104U00 
104400 

012737 
lbb7?7 
001401 
104000 
104400 

012737 
lb7777 
005737 
001401 



125252 



125252 
01b700 



007b02 
01b700 



[77777 



177777 
125252 
052525 



177777 
007LQO 
007510 



125252 
007452 
000000 



125252 
007424 



125252 
007404 
01b732 



007b54 
3lbr32 



007b22 
01b722 



01b732 
0075b0 
01b732 



01 b722 
007520 
01b722 



01b732 
00745b 



01b732 
007434 



05 PftaE 



C04 



CMP 
SCO 
HLT 
5C0PE 

MOV 
CMP 

BCO 
HLT 
SCOPE 

flOV 
CMP 

eEo 

HLT 
SCOPE 



■ 125252. --0 
.♦4 



■l25252.aTEnP*2 
SlB.StTEMP 

.♦4 



SB*2.aC*2 

.♦4 



:10.' fftlLED 



;MCV PftlLED 



-.TEST BIC INSTRUCTION INDIRECT WITH INDEXING 
MOV •-l.XO 

BIC ap*^./.o ^ 

y.0, 162525 
.♦4 



CMP 
BEO 
HLT 
SCOPE 



MOV 
BIC 
CMP 
BEQ 
HLT 
SCOPE 

MOV 
BIC 
CMP 
BEQ 
HLT 
SCOPE 

MOV 

BEQ 
HL'' 
SCOPE 

MOV 
SUB 
BEQ 
HL'' 
SCOPE 

MOV 
SUB 
TST 
BEGi 



•-1.5ITEMP 
■ 1 2^252. aTEMP*2 
•52525,6 ■TEMP 
.♦4 



•-i.a«c 
0-^10. aic 

.♦4 



• 125252. '.O 
aB*2->:0 

y.o, •□ 
.♦4 



•125252, a^TElP 
8,aTEMP+2 



•125252. a^TEMP 
aB+2.aTeMP*2 

a«TEftp 

. ♦4 



;BIC FfilLED 



:BIC FAILED 



;BIC FPILED 



:5UB FAILED 



:SUB FAILED 



D04 



.riMiN. 

!Z3k9H 

2ise 

3130 
2131 
2132 
2133 
2134 
2135 
2136 
2137 
2136 
2139 
2140 
2141 
2142 
2143 
2144 
2 J 45 
2*4b 
2147 
2148 
2149 
2150 
2151 
2152 
2153 
2154 
2155 
215b 
2157 
2158 
2159 
21b0 
21bl 
21b2 
21b3 
2lb4 
2ib5 
21bb 
2lb7 
21be 
21b9 
2170 
2171 
2172 
2173 
2174 
2175 
217b 
2177 
2178 
2179 
2190 
2181 
21S2 



-.4 2^-Ji*t\- E 

0C730fa 10400C 
007310 104400 



2gjjMN -5 



307312 
007314 
007320 
CXJ732M 

007332 
007336 
007344 
007352 
007354 
00735b 
CX373bO 
0073bb 
007374 
007402 
00740H 
00740b 



OG7mo 

0074 lb 
007422 
00742b 
0Q7430 
007M12 

007434 
007442 
00744b 
007454 
007H5b 
0074b0 

0074b2 
0074bb 
007472 
007500 
007502 
007504 

00750b 
00''S12 
00751b 
007524 
00752b 
007530 

007532 
007540 
00-'54-t 



00500C 
0b770C 
022700 
001401 
IQHOOO 
104400 

005037 
0b2777 
022737 
001401 
104000 
104M00 
012737 
067777 
023727 
001401 
104000 
104400 



012737 
005077 
005737 
001401 
104000 
104400 

012737 
005177 
022737 
001401 
104000 
104M00 

005037 
005277 
022737 
001401 
104000 
104400 

005037 
005377 
023727 
001401 
104000 
104400 

012737 
005477 
022737 



SCOPE 

i-'ES' ADD INDIRECT wJTH INDE'' InO 



:5JB FAILED 



0C'*3b2 
125252 



01b732 

125252 0C7370 
125252 01b732 



125252 01b732 
007324 007340 
0ib732 177777 



177777 
007312 
01b732 



125252 
0072bb 
052525 



01b732 
007242 
000001 



01b732 
00721b 
0lb732 



QOOOOl 
0C7170 
177777 



CUR 
ADO 

cnp 
BEQ 

SCOPE 

CLR 

ADD 

CMP 

BE (3 

HLT 

SCOPE 

MOV 

ADO 

CMP 

BEQ 

HLT 

SCOPE 



■'.0 

ae*2 v.o 

• 12b$52.-.C 
. ^4 



atTEHP 

•125252. aTEnP*2 
■125252, atTEMP 
.♦4 



•125252. a BTEMP 

aA*6.aTEnp*2 
aiTEnp,«-i 

. +4 



:aOD FOUED 



;ADD FAILED 



:AOD FAILED 



016732 



01b732 
01b732 



016732 

177777 
01b732 

oib-'se 



;TEST UNARYS INDIRECT WITH INDEXING 



MOV 
CLR 
TST 
BEO 
HLT 
SCOPE 

MOV 
COM 
CMP 
BEO 
HLT 
SCOPE 

CLR 
INC 
CMP 
BEQ 
HLT 
SCOPE 

CLR 
DEC 
CMP 
BEQ 
HLT 
SCOPE 

MOV 
NEC 
CMP 



•-l,a«TEMP 
aTEftP+2 
3«TEMP 
.♦4 



•125252. asTEMP 
aTEMP*2 
•052525, at TEMP 
.+4 



atTEMP 

aTEMP+2 

•1,3«TEMP 

.♦4 



a«TEMP 

a"'EMP*2 
atTEMP. i-l 
. +4 



•i-at-'Enp 

aTEMF*2 
«-l.a«TEMP 



:TST FAILED 



:COM Fl^^ILED 



INC FAILED 



:DEC FAILED 



E04 



2195 
SlBb 
= 187 

e:88 

2189 
£19C 
2191 
21<32 
2192 
2i<}M 
2195 
21% 
2197 
2196 
2199 
2200 
2201 
2202 
2203 
2204 
220S 
2206 
2207 
2208 
2209 
2210 
2211 
2212 
2213 
2214 
2215 
221b 
2217 
2218 
2219 
222C 
2221 
2222 
2223 
2224 
2225 
222b 
2227 
2228 
2229 
2230 
2231 
2232 
2233 
2234 
2235 
223b 
2237 
2238 



zz-:»i-''9 :;.3S 

X1401 
104000 
104400 



□C7552 
007554 
00755b 

307SbO 
0075b6 
007570 
007574 
007b0a 
007b02 
007b04 

007b0b 
007b 14 
007b lb 
007b22 
007b2b 
007b30 
007b32 



007b34 
007b40 
007b4b 
007b50 
007b52 

007b54 
007b&0 
007c>bb 
007b70 
007b72 

007b74 
007700 
007704 
007712 
007714 
00771b 



007720 
007724 
007732 
007740 
00774b 
007750 
007752 

007754 
0077b0 
0077bb 
007774 
010002 
QiD004 
QiOOOb 



012737 
0002bl 
005577 
005737 
001401 
104000 
104400 

012737 
0002b 1 
005b77 
005737 
001401 
104000 
104400 



012700 
027027 
301401 
104000 
104400 

012700 
022770 
001401 
104000 
104400 

012700 
012701 
027071 
001401 
104000 
104400 



012700 
01 27b7 
0470b7 
0227fa7 
001401 
104000 
104400 

012700 
012737 
042770 
023727 
001401 
104000 
104400 



177777 

007140 
01b732 



31fa'32 



000001 Clb732 

007112 
01b"*32 



177772 
01b710 



177772 
125252 



177772 
000002 
01b710 



00000b 
177777 
01b710 
125252 



177772 
177777 
125252 
01 b722 



;5 p<ai£ •♦j 



HLT 
SCOPE 

MOV 
SEC 

aoc 

TST 
BEO 
HLT 
SCOPE 

nov 
SEC 
SBC 
TST 
BEO 
HLT 
SCOPE 



■-i.a»TEnP 
STEI. P*2 

at^'Eop 

. 44 



■ l.StTEflP 

aTEriP*2 
a«TEfip 

.♦4 



: TEST OP COMBINED INDEXING AND INDIRECT 



125252 



016710 



016710 



007000 
00b772 
00b7b4 



016722 
01b732 
052525 



MOV 
CMP 
BEO 
HLT 
SCOPE 

MOV 
CMP 
BEO 

HLT 
SCOPE 

10V 
MOV 
CMP 
BEO 
HLT 
SCOPE 



■-b.'-^O 
SAC 6). 1125252 
.♦4 



t-b.'/.0 

112^252. SflCO) 
.♦4 



•-b,'':C 
•♦•2.-/.1 

aA(d).aAii ) 

.♦4 



;SB: Pftl^ED 



:CMP FftlLED 



;CMP FftluED 



:CMP FAILED 



:TEST BIC INSTRUCTION 



MOV 
MOV 
BIC 
CMP 
BEO 
HLT 
SCOPE 

MOV 
MOV 
BIC 
CMP 
BEQ 
HLT 
SCOPE 



l^b.x.O 
•-1.TEMP 
aft (6). TEMP 
•1252§2,TEMP 
.♦4 



«-b,xo 
•-i.a«c 

»12§252.aTEMP(0) 
a KC, 105^525 
.♦4 



;BIC FAILED 



:BIC FAILED 



1 30fi :QSZ' ZO-JOh-'TS 



22S0 
22M1 
2242 
22M3 
22'4M 
2245 
22Hb 
22M7 
22H8 

22Hq 

2250 
2251 
2252 
2253 
2?54 
2c55 
2256 
2257 
2258 
2259 
P2fe0 
22b I 
22b2 
22b3 
22bH 
22b5 
BZbb 
ZSb7 
22b8 
22bq 
2270 
2271 
2272 
2273 
2274 
2275 
227b 
2377 
2278 
227q 
2280 
2281 
22B2 
2283 
228M 
2285 
228b 
2287 
2288 
2289 
2290 
2291 
2292 
2293 
229H 



010010 
01001b 
010022 
010026 
01003M 
0100H2 
OlOOHM 
OlOOMb 

OlOOSO 
OlOOSb 
OlOOfeO 
Ol00b2 

OlQObH 
010070 
01007b 
OlClOO 
010102 

OiOlOM 
010110 
OlOllb 
010120 
01C122 

010124 
010130 
01013b 
010140 
010142 

010144 
010150 
OlQiSb 
OlOlbO 
01C!b2 

0101b4 
010170 
01017b 
010200 
010202 

010204 
010210 
01021b 
010220 
010222 

010224 
010230 
010234 
C10242 
010244 
!-ia2«b 



012737 
012700 
012701 
04707 X 
022737 
X14Q1 
lOMOOO 
104400 



177777 
177772 
177772 
0lb71C 
0S2S2S 



012700 
12bU27 
X1401 
104000 

104400 

012700 
I227b0 
0C1401 
104D0C 
lOHMOO 

012700 
12b027 
001401 
104000 
104400 

012700 
1227b0 
001401 
104000 
104400 

012700 
I2b0b0 
001401 
104000 
104400 

012700 
12b0b0 
001401 
104000 
104400 

012700 
012701 
lEbObl 
001401 
104000 

in4-*oc 



177770 
01b71C 



17777C 
00025c 



0000 IC 
01b7lC 



000010 
000125 



1^7770 
01b7i0 



000010 
01b7l0 



177770 
000004 
01b7iC 



016722 



31b^32 
016722 



1Z2737 oooooc xccg: 

002401 

lOsOOO 

104400 



00C252 



000125 



Dlb''12 



oib7:c 



01b710 



01fc71Q 



F04 

5 P^iE 44 



MOV 

nov 

MOV 
BIC 
CMP 
BEQ 
HL^ 
SCOPE 

CMPB 
BLT 
HL' 
SCOPE 
TEST COHPftRE 
riov 
CNPB 
BEQ 
HLT 
SCOPE 

nov 
cnPB 

BEQ 

HLT 
SCOPE 

MOV 

CMPB 

BEQ 

HLT 
SCOPE 

MOV 

CMPB 

BEQ 

HLT 

SCOPE 

MOV 

CMPB 

BEQ 

HLT 

SCOPE 

MOV 

CMPB 

BEG 

HLT 
5CCPE 

MOV 

MOV 

CMPB 

BEO 

HLT 

SCOPE 



•-b.-'.O 
•-b.-'.l 

flA ClJ-a^EMP 1 
■0525^5. StC 

. ^4 



. +4 



:8i: FhIcEC 



;T7 FIX 
;CMPB FftlLEO 



INSTRUCTION INOEXEC 
•-10. '.0 
0(Q .«000252 
. +4 



•-10.V.0 
■000^52. A(0) 
♦4 



■ 10. ''.O 

A(0). 1000125 
. ^4 



• lO.V-0 

lO06l25.A(O) 

.♦4 



• -lO.v.O 
0(0) , ACQ) 
.♦4 



•♦10. '--.O 

(ifQ).fH(D) 

.♦4 



•-10,v.O 
•+4,V.l 
fl(0).A(l) 
.♦4 



:HINUS 10 '0 REG 0 ^ , 

INDEX Bf MINL^ 10. TO •125252 

; COMPARE UITH INDEX FOIlEC 

;for index 
!a indexed 

;cmpb failed 

; INDEX 

;CMPB FAILED 
:CMPB FAILED 
;CMPB FAILED 
;CMPB FAILED 

:CMPB FAILED 



GOH 



Zit>BH F.i 2C JfiN ~e 11:05 



35 



2295 

22% 

22S' 

2296 

2299 

2300 

2301 

2303 

2303 

230H 

2305 

230& 

2307 

2308 

2309 

2310 

2311 

2312 

2313 

2314 

2215 

231fa 

2317 

231B 

2319 

2320 

2321 

232c 

2323 

2324 

2325 

232b 

lifi 

2329 
2330 
2331 

im 

2334 
2335 
233b 
2337 
2336 
2339 

2341 
2342 
23H3 

2344 

2347 
2346 

M 



010250 
0102Sb 
0102C>0 
0102b2 

0102b4 
010270 
01 0274 
010302 
010304 
01030b 

010310 
010314 
010320 
01032b 
010330 
010332 



010334 
010340 
01034b 
010354 
0103Sb 
010380 

0103b2 
0103bb 
010374 
010402 
01 0404 
01D40b 

010410 
010414 

im 

010432 
010434 

01043b 
010442 
010450 

iim 

0104b2 



01 047b 



iZblbO 
001401 
1040CO 
104400 

012700 
012701 
12b0bl 
00 1401 
104000 
104400 

012700 
012701 
12blb0 
001401 
104000 
104400 



012700 
Ilb0b7 
12b727 
001401 
104000 
104400 

012700 
llbCb7 
I2b727 
001401 
1Q40QQ 
1044D£5 

012700 
1127|0 

i^l40l 
104000 
104400 

01270C 
1127bO 
123727 

?8i3J_ 

104400 



8ii7So 

14b0b7 
I2b72-' 
OQiHQi. 
104000 



0ib7i0 cife":: 



1777''4 
0000 IC 
0lb7l0 



i7r'^7>4 

0000 1 □ 
01fe712 



177770 
01fa710 
00b3b0 



000010 
31b710 
0ab332 



177770 
125252 
0lb722 



0000 IC 
052525 
01b"'42 



177777 
177770 
0lb7l0 
00b222 



Mb: 



Cib";; 



00b3b4 
000252 



30b33b 
000125 



01b732 
125252 



016732 
052525 



oob24: 

00b22b 
; 77525 



;e 45 



CUPB 
BEO 
HLT 
SCOPE 

MOV 

nov 

criPB 

BCQ 

HLT 

SCOPE 



At 1 ) .A'Q) 



•-4.-'.0 
■♦lO.v.i 

0(0) .Ai 1 ) 
.♦4 



riov ■-4.V.0 

MOV •lO.-'-.l 

CMPB fl(i5.A-0 

BEO . ^4 
HLT 
SCOPE 

:TE5T MOVE INSTRUCTION FOR INDEX 



;:f1PB FAILEt 



iCMPB FAILED 



:CMPB FAILED 



MOV 

MOVB 

CMP8 

BEQ 

HLT 

SCOPE 

MOV 
MOVB 
CMPB 
BEO 

HLT 
SCOPE 

MOV 
MOVE 
CMPE 
BEO 

HLT 
SCOPE 

MOV 

MOVB 

CMPB 

BEO 

HLT 

SCOPE 



■ -10, v.O 
A' 0) .TEMP 
TEMP. tO002S2 
.♦4 



•♦10. v.O 
A(0> . TEMP 
TEMP. «000125 
. ♦M 



• -10. -/.o 

•125252. TEMP' 0 
a KC. ■126252 

.♦4 



■♦lO.v.o 

■0S2425,TEMP 3 
a«TEMP*i0. •052525 
.♦4 



:MCVB FAILEC 



:M0VB FAILED 



:MC.'B FAILED 



:M0V8 FAILED 



:TE5"' BIC INSTRUCTION FOR INOE'ING 



MOV 
MOV 

eicB 

CMPB 

BEO 

Ml" 



•-1.TEMP 
•-lO.'/.O 
A(0).TEMP 
'EMP.^17''S25 



:BI:B FP<IiEL 



H04 



m 

= 355 
e35b 
23Sr 
^358 
2359 
£3bC 
2361 
236,2 
236,3 
23bH 
23b5 
23bb 
23b7 
23b8 

2371 

e372 
237H 
23"'5 
237fa 
237-' 
2378 
237*9 
£380 
eJBl 
2382 
2363 
2384 
2385 
238fc 
2387 
2386 
23e<3 
2390 
2391 
2J92 
2393 
2394 
2395 
2396 
2397 
2398 
2399 
2400 
2401 
2402 
2403 

2404 

2455 
2426, 



Ci05;b 104400 



C;052C 
01052b 
010532 
01 0540 
010646 
010550 
010552 

010S5H 

010562 
OlOSbb 
D 10574 
010602 
010604 
OlObOb 

818113 

010622 
010b30 
010636 
010640 
0l0b42 



010b44 
010652 
OlObSb 
010662 
010666 
□10670 
010672 

010674 
010702 
010706 
010712 
010720 
010722 
010724 

010726 
010734 
010740 
010744 
010752 
010754 
010756 

010760 
010766 
C10"'72 
010776 
Oil 002 



012767 
012'00 
146067 
126727 
001401 
104000 
104400 

012737 

012700 
1427bO 

i8l48l 
104000 
104400 

8il?g9 

1427b7 
lSb7S7 
001401 
104000 
104400 



012737 
012700 
lOSObO 
105737 
001401 
104000 
104400 

012737 
012700 
lOSObO 
023727 
001401 
104000 
104400 

012737 
012700 
105060 
023727 
001401 
104000 
104400 

012737 
012700 
105060 
105737 
001401 



177" 7'' 

ocbcic 

016710 
OOblbb 



177777 
OOOOIC 
125252 
016742 



177770 
17777? 

052525 
006066 



177777 
17777D 
016742 
016732 



177777 
177770 
016742 
016732 



177777 
17777 \ 
016742 
016732 



177777 
000010 
016722 
016732 



D362C-* 

X6172 
0C7652 



016742 

016732 
002525 



006100 
006072 
125252 



016732 



CM^t -fc 



5:pe 

lOv 
fICv 
BICB 

cnPB 

SCO 

HLT 
SCOPE 

tlOV 

MOV 

BICB 

CMPB 

BEO 

HLT 

SCOPE 

nov 

MOV 

BICB 

CMPB 

BEO 

HLT 

SCOPE 



•-1.TEMF 

t:o,-42 

fi;C^.TE«P 
TEMP. •007652 

. +4 



•-l.atTEMP^lO 

• 10 -/.o 

• 125252, TEMPO J 
asTEMP^lO. ^2525 
. +4 



• -10.-/.0 
•-l.tEMP-10 
•05^525, TEMP- 10 
TEMP-10. •125252 
.♦4 



,51. B phi.e: 



:6ICB FAILED 



:BICB TAILEC 



jTEST UNORYS INDEXED 



011732 
177400 

016732 
000377 

016732 



MOV 
MOV 
CLRB 
TSTB 
BEQ 
HLT 
SCOPE 

MOV 

MOV 

CLRB 

CMP 

BEQ 

HLT 

SCOPE 

MOV 

MOV 

CLRB 

CMP 

BEQ 

HLT 

SCOPE 

MOV 

MOV 

CLRB 

TSTB 

BEQ 



•-l.a«TEMP 
• -ifj.'/.O 
DCO) 
SlTEMP 
.♦4 



•-l.a«TEMP 
•-ifi.'/.O 

0(0) 

a •TEMP, •177400 
.♦4 



•-l.a^TEMP 

•-7,X0 

a^TEMP, •00037; 
.♦4 



•-l.a^TEMP 

• ♦10. •'iO 

C''o; 
a^'^EMP 



:CLRB FAILED 



■.CLRB FAILED 



;CLRB FAILED 



104 



2MI3 

2Hi5 
2mb 
2Hi7 
2M18 
24l<9 
2420 
2421 
2422 
2423 

2424 

2425 
242b 
2427 
2428 
242^ 
2430 
2431 
2432 
2433 
2434 
2435 
243b 
2437 
2438 
243<3 
2440 
24i: 
2442 
2443 
2444 
2445 
244b 
2447 
2448 
244^ 
2450 
2451 
2452 
2453 
2454 
2455 
2458 
2457 
24Se 
245S 

24feu 

24bl 
24b2 



01 1004 
01100b 

011010 
OllOlb 
011022 
01102b 
011032 
011034 
011G3b 

011040 
01104b 
011052 
01105b 
01l0b2 
0110b4 
OUObb 
011070 
01107b 
011102 
01110b 
011112 
011114 
OlUlb 
011124 
01112b 
011130 

011132 
011140 
011144 
011150 
011154 
01115b 
OlUbO 

0lllb2 
011170 
01 1174 
011200 
011204 
01120b 
011210 

011212 
011220 
011224 
011230 
011234 
01123b 
011240 

011242 
011250 
D112E4 



. 30h 1352 
2- JmN -8 

104000 
104400 

012737 
012700 
105lb0 
105737 
001401 
104000 
104400 

012737 
012700 
lOSlbO 
105737 
001401 
104000 
104400 
012737 
012700 
1052b0 
105737 
001401 
104000 
023727 
001401 
104000 
104400 

012737 
012700 
1052b0 
105737 
001401 
104000 
104400 

012737 
012700 
1053&0 
105737 
001401 
104000 
10H400 

012737 
012700 
1053b0 
105737 
001401 
104000 
104400 



177777 
000010 
01b722 
0lb732 



000001 
177770 
01b742 
01b732 



000001 
000010 
018722 
0lb732 



177770 
Olb742 
0lb732 



177777 Dlb~32 
000010 
01 b722 
01b732 



177777 Clb'32 
177770 
01b742 
01b732 



01b732 1''7400 



01b732 



018732 



018732 



012737 000001 
012700 177770 
1054bO 018742 



018732 



SCOPE 

MOV 

nov 

COMB 

fSTB 

BEO 

HLT 

SCOPE 

ttov 
nov 
C0H8 

TSTB 

BEQ 

HLT 

SCOPE 

MOV 

MOV 

INCB 

TSTB 

BEQ 

HLT 

CMP 

BEQ 

HLT 

SCOPE 

MOV 

MOV 

INCB 

TSTB 

BEO 

HLT 

SCOPE 

MOV 

MOV 

DECB 

TSTB 

BEO 

HLT 

SCOPE 

MOV 

MOV 

(^CB 

TSTB 

BEO 

HLT 

SCOPE 

nov 

MOV 
riEGB 



■-l.atTElP 

•-iCi.'.o 

0(0) 

a«TfcMP 

.♦4 



l-l.aiTEMP 

• 10, -'.o 

a«TEMP 



•-i.atTEnP 

•-16.V.0 

0(0) 

atTEMP 

.♦4 

atTEMP, §177400 
.♦4 



•-1. atTEMP 

•♦l6,v.O 

C(0) 

aiTEMP 

.♦4 



•l,a«TEMP 
•-10.-/.0 

0(0) 

a«TEMP 

,♦4 



•1. atTEMP 
•10, '/.O 
C(0} 
asIEMP 
.♦4 



•l,a»TEMP 
•-lo,:'.C 

DfO) 



;CO«B FAILED 



:C0ne FAILED 

:INCB FfllLEC 
:INCB FAILED 



:INCB FAILED 



:OECB FAILED 



;DECB FAILED 



J04 



2H6.3 

2HfaS 
2Hbb 

2Hbe 

2471 
2H72 
2M73 
247H 
2H75 
2m76, 
2477 
2478 
247<3 
2480 
2481 
248? 
2483 
2484 
2485 
248b 
?487 
d488 
248S 
2490 
2491 
2492 
2493 
2494 
2495 
249b 
2497 
2498 
2499 
2500 
25Q1 
2502 
2503 
2504 
2505 
250b 
2507 
250S 
2509 
2510 
2511 
2512 
2513 
2514 
2515 
25:b 
25*7 

25:e 



"iHi.'.. 30«>i052) cO-J»»N-'8 11:05 P-^t 48 
20-J>»'.-"B li:OS 



01i2bC 
0112b6 
011270 
011272 

011274 
011302 
011306 
011312 
0U320 
011322 
011324 

01132b 
01133M 
0113S0 
011342 
01134b 
011354 
01135b 
0113b0 

0113&2 
011370 
011374 
01137b 

oii4r? 

011410 
011412 
011414 

OUMlb 
011424 
011430 
011432 
01143b 
011444 
01144b 
011450 

01 1452 

oii4ba 

0114fa4 
0114bb 
011472 
Oll47fa 
01 1500 
011502 



011504 
011512 
C11514 
3;i51fc 



023727 
OOlMOl 
lOMOOO 
10M400 

012737 
012700 
lOSSbO 
023727 
001401 
104000 
104400 

012737 
012700 
0002b 1 
105SbO 
023727 
001401 
lOMOOO 
104400 

012737 
012700 
0002b 1 
lOSSbO 
023727 
001401 
lOMOOO 
10M400 

012737 
012700 
0002b 1 
lOSbbO 
022737 
001401 
104000 
104400 

012737 
012700 
0002b 1 
lOSbbO 
005737 
001401 
104000 
104400 



123727 
001401 
104000 

10440C 



01b732 ;3C3T 



COOOOl 01b732 

000010 

2 lb? 22 

01b732 0003^7 



177777 01b732 
177770 

01b74c 

0lb732 17"'4C;0 



177777 01b732 
000010 

01b722 

01b732 177400 



OOOHOl 01b732 
177771 

01b742 

000001 Clb~32 



000001 01b73? 
000010 

Olb-22 
Dlb732 



Clfa^OO 000252 



cnp 

BCO 

HLT 
SCOPE 

nov 

MOV 
NEGB 
CMP 
SCO 

HLT 
SCOPE 

MOV 

MOV 

SEC 

AOCB 

CMP 

BEQ 

HLT 

SCOPE 

MOV 

MOV 

SEC 

AOCB 

CMP 

BEQ 

HLT 

SCOPE 

MOV 

MOV 

SEC 

SBCB 

CMP 

BEQ 

HLT 

SCOPE 

MOV 

MOV 

SEC 

SBCB 

TST 

BEO 

HLT 

SCOPE 



a«''EMP.*3- 
.♦4 



•l.fliTEMP 

■ ♦lb. '^.0 

C(0) 

atTEMP. 937 
.♦4 



■-l.atTEMP 
■-lO,v.O 

0(0) 

aiTEMP. •1^7400 
.♦4 



•-l.a»TEMP 

■♦i6,v.o 

C(0) 

asTEMP, §177400 
.♦4 



■MOl.atTEMP 
■-7,^;0 

0(0) 

■l.atTEMP 

.♦4 



■l,a»TEMP 
■♦10, '/.C 

C(0) 

a»TEMP 

.♦4 



:N£i8 FAIlEC 



/ 



:NEG6 FAILED 



:A0CB FAILED 



:A0CB FAILED 



:SBCB FAILED 



jTES" irtOIRECT ADDRESSING 
TES' COMPARE INSTRUCTION 

CMPB a IB. 1000252 
BEO . ♦H 

HL"' 
SCOPE 



:SBCB FAILED 



;CMPB FAILED 



K04 



2519 
2520 
25?: 
2522 
2523 
252M 
2525 
252fc 
2527 
2528 
2529 
2530 
2531 
2532 
2533 
2534 
2535 
253e> 
2537 
2538 
253'3 
2540 
2541 
2542 
2543 
2544 
2545 
254b 
2547 
2548 
2549 
2550 
2551 
2552 
2553 
2554 
2555 
255t> 
2557 
2558 
2559 
26b0 
25b 1 
25b2 
25b3 
2Sb4 
25b5 
25bb 
25b 7 

25be 

25b9 
2570 
2571 
2572 
2573 



1^ 330(1052. 20-JflN '8 ii:05 PACE 49 

=. . 20-JfiN-7e 11:05 



01iS20 
01152b 
CI 1530 
011532 



011534 
011542 
011544 

onsMb 

011550 
0n55b 
OllSbO 
0115b2 



0115b4 
011570 
011574 
01157b 
OllbOO 

011b02 
OUblO 
OUblb 
0llb2'^ 
011b22 

011b24 
011b32 
Olib40 
011b42 
0llb44 

011b4b 
011b54 
OUbbO 
Ollbbb 
011870 
011b72 

011874 
011702 
Oil 70b 
011714 
01171b 
011720 

011722 
011730 
011734 
011742 
011744 
01 l7Ht, 



123727 
001401 
104000 
104400 



122737 
001401 
104000 
104400 

123737 
001401 
104000 
104400 



113700 
122700 
001401 
104000 
104400 

112737 
12b737 
001401 
104000 
104400 

113737 
126737 
0014G1 
104000 
104400 

012737 
105037 
023727 
001401 
104000 
i0«400 

012737 
105137 
022737 
00140' 
104000 
104400 

012737 
10S137 
022737 
001401 
104000 
104S0C 



016701 G30252 



016700 01b700 



aib7oo 

00D252 



125252 
005064 



01b700 
005042 



177777 
01b73c 
01b''3? 



CMPB 

HLT 
SCOPE 



CflPB 
BEQ 
HLT 
SCOPE 

CMPB 
BEQ 
HLT 
SCOPE 



.•B»l.»252 
♦4 



■12b252.£«B 
.♦4 



S«B.a«B 

.♦4 



:TE5T MOVE INSTRUCTIONS 



016732 
01b732 



016722 
0lb722 



016732 

:774cn 



MOVB 
CMPB 
BEQ 
HLT 
SCOPE 

MOVB 

CMPB 

BEQ 

HLT 

SCOPE 



atB.xo 
icn6252.--0 

. +4 



•12S252.a«TEMP 

B,a«TEMP 

.i4 



MOVB atB.aac 
CMPB B.atc 

BEG . +4 

HLT 
SCOPE 

;TEST UNARYS INDIRECT 
MOV 
CLRB 
CMP 
BEQ 
HLT 
SCOPE 



•-l.aiTEMP 
at TEMP 

a«TEMP,il77400 
.♦4 



1252S2 01b732 
01b732 

125125 016732 



125252 016732 
016733 

052652 016732 



MOV 

COMB 

CMP 

BEQ 

HLT 

SCOPE 

MOV 

COMB 

CMP 

BEQ 

HLT 

SCOPE 



§125252. a«TEMP 
atTEMP 

•125125. atTEMP 
.♦4 



•125252, a»TEMP 
a»TEMP*l 
•052652, a •TEMP 
.♦4 



:Cr'PB FOUED 



;CMPB FftlLEO 



;CMP8 FAILED 



:MOVB FAILED 



;M0VB FAILED 



;MOVB FAILED 



;CLRB FAILED 



:C0MB FAILED 



:C0MB FAILED 



L04 



Zjt^BH e.. 20 JON -8 i;:35 



25 rs 

25't) 
257- 
25^6 
2579 
2580 
2581 
2582 
2583 
2S§H 
2585 
258b 
2587 
2586 
258'3 
2590 
2591 
2592 
2593 
259M 
2595 
2595 
2597 
2598 
2599 
2fa00 
2501 
2502 
2503 
SbOM 
2505 
2505 
2507 
2508 
2509 

3b;o 

2511 
2512 
2513 
251M 
2515 
2515 
2517 
2518 
2519 
2520 
2521 
2b22 
2523 
252M 
2525 
2525 
2527 
2526 
2529 
2530 



011750 
0117SM 

CI 1750 
011756 
011770 
011772 

01 1774 

am 

012012 
012014 
012015 

012020 
012024 
012032 
012035 
012044 
0120M5 
012050 



012052 
012050 
012052 
012054 

012055 
012074 
012075 
012100 

012102 
012110 
012112 
012114 

012115 
012122 
012125 
012130 
012132 

012134 
012142 
012150 
012152 
012154 

012155 
012154 
012172 
C12174 
C12:''5 



022737 
M1401 
104000 
10M40C 

005037 

mi^ 

001401 
104000 
104400 

005037 
112737 
105437 
022737 
001401 
104000 
104400 



127737 
001401 
104000 
104400 

122777 
001401 
104000 
104400 

127777 
001401 
104000 
104400 

117700 
122700 
001401 
104000 
104400 

112777 
125737 
001401 
104000 
104400 

117777 
125737 
001401 
104000 
i0440C 



015732 
015733 

00040C C*fc"ji 



015732 



004730 

oib-3r 



2 3CC37 



015732 

000001 C15''33 
015733 

177400 015732 



004524 125252 



125252 004b0b 



004574 004572 



0045b0 
125252 



125252 
004532 



004520 
004510 



:».R 

INCB 

Cf^P 

BEG 

HLT 

SCOPE 

clr 

DECS 

CMP 

BEO 

HLT 

5C0PE 

CLR 

MOVB 

NEGB 

CMP 

BEO 

HLT 

SCOPE 



Si'EnP 

a«TEip*i 
•4co,af'E'*F 

. ^4 



aiTEMP 

STEf1P*2 
•Tf - 
.♦4 



EMP.i377 



:1NCB rCiI^EC 



:OECB FAILED 



atTEMP 
»l.a«TEMP*l 
a»TEMP-»-l 
•177400, a«TEMP 
. +4 



;TEST INDIRECT flOORESSING WITH INDEXING 
TEST COflPPRE INSTRUCTION 

CnPB SB-^2.«125252 

BEO . ♦4 

HLT 

SCOPE 



CMPB 
BEO 
HLT 
SCOPE 



« 1 25252, 3B-I-2 
. +4 



CMPB aB-^2, 36-^2 

BEO . +4 
HLT 
SCOPE 

TEST MOVE INSTRUCTIONS 

MOVB 3e*2.>'.0 

CMPB i 125^52, -/.O 

BEO . +4 
HLT 
SCOPE 



004572 
015732 



004540 
015722 



MOVB 

CMPB 

BEO 

HLT 

SCOPE 

MOVB 

CMPB 

BEO 

HLT 

SCOPE 



•125252. 3TEnP*2 

B.a^TEMP 

. ^4 



aB+2.ac+2 
B,a«£ 

. +4 



:NEGB FAILED 



;CMPB FAILED 



;CnPB FOILED 



:CMPB FAILED 



;M0VB FAILED 



;MOVB FAILED 



;M0VB FAILED 



1m 30« 1362 cl-J^N 

r>3M ►ii 2J-JflN-~8 il:35 



M04 




2b43 

?bH5 
2bMt, 
?bH? 

2bwe 
2bHg 
abso 
absi 

2b52 
2b53 
2b5'4 
?b55 

absb 
^b57 

2b58 

ab59 

2bb0 

ibbl 

2bb3 
?bbH 

abbs 
Pbbb 

?bb7 

?bbe 

2bb<9 

ab7o 

2b71 
2b72 
2b73 
2b74 
2b75 
2b7b 
Sb77 
2h7B 
2b7? 
2b80 
2b81 
2b8S 
2b83 
2b84 
2b85 
2b8b 



012236 
0122MS 

8ill^ 

012P52 
0l22b0 

01 ?27b 
012J00 

012302 
012310 
012314 
012320 
012322 
Ol'SPH 

0i23^b 
01233S 
0I23H0 
0123Mb 
012350 
012352 

012354 
012360 
Ol23b4 
012372 
012374 
01237b 

012400 
012404 
012410 

Siln^o 

012422 

01242" 
01 24 3c' 
0l543b 
012444 
01244b 



012700 
147-'00 

lOMOtJO 
104400 



5777 



01< 
14J 
122737 
001401 
104000 
104400 

012737 
147777 

i8l4^I 
104000 
104400 

012737 
105077 
105737 
001401 
104000 
104400 

012737 
10S177 
122737 
CO 1401 
11.14000 
104M00 

005037 
105277 
122737 
001401 
104000 
104400 

005037 
105377 
123727 
001401 
104000 
104400 

012737 
105477 
122737 
001401 
104000 



17777-' 
004472 
0S2S25 



177777 
125252 
052525 



177777 
00441b 
004426 



\77777 
004420 
01b732 



125252 
004374 
052525 



01b732 
004350 
000001 



01b732 
004324 
01b732 



000001 
0Q4£7b 
V77777 



■■ES' BIC INSTRUCTION INDIRECT uJTH INOEVlMG 
■ •-I.v'.O 

•.0^»S2525 

:BICB FAILED 



01b732 
00447b 
01b732 



01b722 
004436 
016722 



01b732 



01b732 
016732 



^).h72Z 

177777 

016732 
016732 



BICB 

cnpe 

BEO 

HLT 
SCOPE 



nov 

BICB 
CMPB 
BEQ 



HLT 
SCO 



•-i.a«TEnp 

• 126252. .jTEf1P*2 
■52625. itTEnP 
.♦4 



OPE 



MOV i-i-aiC 

BICB a6>^.dC-^2 

ctiPB fl-no,a«c 

BEQ ^4 

HLT 
SCOPE 

•■EST UNARYS INDIRECT UITH INDEXING 



MOV 
CLRB 
TSTB 
BEO 
HLT 
SCOPE 

MOV 

CONB 

CMPB 

BEQ 
HLT 
SCOPE 

CLR 

INC6 

CMPB 

BEQ 

HLT 

SCOPE 

CLR 

DEC6 

CMPB 

BEQ 

HLT 

SCOPE 

MOV 

NEGB 

CMPB 

BEQ 

HLT 



■-l.atTEMP 
aTEMP+2 
atTEMP 
. +4 



■ 125252. aiTEMP 
aTEMP*2 
■052525, atTEMP 
.♦4 



atTEMP 
aTEMP+2 
•1, atTEMP 



atTEMP 
aTEMP+2 
atTEMP, t-l 
.♦4 



tl.a«TEMP 

aTfeMP*2 

t-i.atfEMP 

.••■4 



iBICB FAILED 



;BICB FAILED 



;Ci-RB FAILED 



;C0MB FAILED 



;INCB FAILED 



;0ECB FAILED 



;NEQB FAILED 



N04 



ZOKBH.PU 20-JflN-78 li:OS 



2bQ7 
2&88 
2689 
2»»90 

2b92 
2&<)3 
2fc9S 
2&95 
2b<3«> 
2£>q7 
2&9e 
2699 
2700 
2701 
2702 
2703 
270M 
2705 
2706 
2707 
2708 
270S 
2710 
2711 
27J2 
2713 
271H 
2715 
271fc, 
2717 
2718 

27iq 
2720 
2721 
2722 
27c:3 
2724 
2725 
272b 
2727 
2728 
2729 
2730 
2731 
27j2 
2733 
2734 
2735 
273b 
2737 
2738 
273<3 
2740 
2741 
2742 



012H50 lOHHOO 



012452 

8124bO 
I24t>2 

oiasbb 

012M74 
0l2H7b 
012500 
012504 
01250b 
012510 

012512 
012520 
012522 
01252b 
012532 
012534 
01253b 



012540 
012544 
012552 
012554 
01255b 

012560 
012Sb4 
012572 
012574 
ai2S7b 

012b00 
012b04 
012610 
012blb 
012620 
012622 

012624 
012b30 
012b3b 
012644 
012652 
012654 
012656 

012660 
012664 
012672 
012700 
012706 
012710 
012712 



012737 
000261 
10S577 
022737 
001401 
104000 
105737 
001401 
104000 
104400 

012737 
000261 
105377 
005737 
001401 
104000 
104400 



012700 
127027 
001401 
104000 
104400 

012700 
122770 
001401 
104000 
104400 

012700 
012701 
127071 
001401 
104000 
104400 

012700 
012767 
147067 
122767 
001401 
104000 
104400 

012700 
012737 
142770 
123727 
001401 
104000 
104400 



177777 016^32 
004246 

177400 016732 



016732 



OOOODl 016732 

004206 
016732 



177772 
016710 



177772 
125252 



177772 
000002 
016710 



000006 
177777 
016710 
125252 



177772 
177777 
125252 
016722 



SCOPE 




MOV 


t-1 , atTEfip 


SEC 


ADCB 


aTEMP*2 


CflP 


• 177400. a«TEf1P 


BEO 


. 44 


HLT 




TSTB 


a«TEMP 


BEO 


. +4 


HLT 




SCOPE 




MOV 




SEC 


OECB 


aTEMP*2 


TST 


atTEMP 


BEO 


.♦4 


HLT 




SCOPE 





'EST OF COMBINED INDEXING AND INDIRECT 



125252 



016710 



016710 



004074 
004066 
004060 



016722 
016732 
000125 



MOV 
CMPB 
BEQ 
HLT 
SCOPE 

MOV 

CMPB 

BEO 

HLT 
SCOPE 



aA(6). 1125252 
.+4 



«12§252.a»(0) 
.♦4 



MOV 
MOV 
CMPB 
BEO 
HLT 
SCOPE 

:TEST BIC INSTRUCTION 



•-6,>'.0 
•+2.X1 

aA(0),sP(i) 



MOV 
MOV 
BICB 
CMPB 
BEQ 
HLT 
SCOPE 

MOV 

MOV 

BICB 

CMPB 

BEO 

HLT 

SCOPE 



»+6,y.o 

•-1.TEMP 
aR(6).TEMP 
•125252, TEMP 
.♦4 



•-b.XO 

•-i.atc 

•12^252. aTEMP(O) 

a^c. •006125 

.♦4 



:OOCB FOILED 
;TSTB FAILED 

;OECB FAILED 

;CMPB FAILED 
;CMPB FAILED 

;CMPB FAILED 
;BIC6 FAILED 
;BICB FAILED 



BOB 



•3 :::0S 



^•'sc 

2753 
275M 
2/55 
275fc 
2-b7 
2758 
2^59 

2r'bi 
27t,a 

d7b3 
27bM 
2'fe5 
27bb 
27fa7 
27b8 
57b9 
2770 
2771 
2772 
2773 
277M 
277S 
277b 
2777 
2778 
2779 
2780 
2781 
2782 
2783 
278H 
2785 
27Bb 
2787 
2788 
2"'e«l 
27«V3 
2791 
27*12 

?"'<93 
2794 

2795 
2"% 

5-Qe 



0127^4 
C1272C 
01272M 
012726 
012730 

012732 
01 273b 
Ci27H2 
C127M4 
0127Mb 

012750 
012754 
0127b0 
0l27b2 
0127bM 

0l27bfc 
012772 
0130CX} 
013002 
013010 
013012 
01301M 
01301b 
01302S 
013030 
01303M 
013042 
013050 
013052 
013054 



0i27X 
023067 
001401 
104000 

10440C 

012700 
02SOb7 
001401 
104000 

104400 

012700 
125067 
001401 
104000 

104400 

012700 
012737 
105050 
023727 
001401 
104000 
104400 
012737 
012700 
012701 
147071 
022737 
001401 
104000 
104400 



Ol3Qb2 
PI 3066 
013070 
013074 

813076 
13100 
013102 

013104 
013106 
013110 
013114 
01311b 
013120 
013122 



004767 
000405 
121b27 
001401 
104000 
000207 

104400 

000257 
004717 
121b27 
001401 
104000 
00572b 
104400 



01b7C2 
003^5-» 



21670- 
X3736 



01b7CM 
00372C 



1C. 

cnp 

8EC 
HLT 
SCOPE 

nc^ 

CMP 

eeo 

HLT 
SCOPE 

MOV 

criPB 

BEO 
HLT 
SCOPE 



a-c ♦.9 

♦ 4 



•B*4 -.C 

a-io' .a 

.♦4 



•8*4 , v.O 

a-(D5.B 

.♦4 



-DOPE 55 '^f ODOPFSS 5 

:Ct1P FOILED 
;CnPB FftlLEO 



0ib72fa 

177777 016722 
0lb722 177400 



177777 
177772 
177772 
01b710 
177525 



016722 



016732 
016722 



013056 012700 C5252E 



MOV 
MOV 
CLRB 
CMP 
BEO 
HLT 
SCOPE 
MOV 
MOV 
MOV 
BIC8 
CMP 
BEO 
HLT 
SCOPE 

;TE5T THAT RO IS NOT DESTROYED 

MOV •52525. ICO 
:TEST JSR INSTRUCTION 



•C*4. XO 
l-l.illC 

9-(6) 

ate, §177400 
.♦4 



•-i.avc 

•-b.XO 
•-6.XI 

ap(6).aTEMP( 1 ) 

•l775SS,a«C 
.♦4 



:CLRB rPI^EC 



000002 
013066 



TJ5R1: 
'JSR2: 



TJSR3: 



JSR 
BR 

CMPB 

BEO 

HLT 

RTS 

SCOPE 



•/.7^ TJSR2 
TJ§R3 
ax6,tTJ5Rl 
.♦4 

y.7 



oi3i:c 



CCC 
JSR 
CMPB 
BEO 
HLT 
TST 
SCOPE 

;TEST NESTED SUBROUTINES 

CCC 



•/.7.a-/.7 

av.4,lTJSR3«6 
. +4 

(6)> 



;BICB FOILED 

BY FALSE SELECTION 
;THIS IS CHECK LATER IN PRO^PfiM 

; PLACE PC ON STACK 

; RETURN HERE ON RTS y.7 

; CHECK FOR CORRECT PC ON STAC*- 

; INCORRECT PC ON STACK 
•.RETURN TO INST AFTER JSR 



: INSTRUCTION UNDER TEST 
;TEST THE STACK 

iPC OF JSR DID NOT GO TO STft(.^ 
; REPOSITION THE STACK 



; CLEAR CONDITION CODES 



In IN 1h 



20-JON-~B 



:05 



2800 
2801 
?80£ 
2803 

2eoH 

280S 

118^ 

2808 
280S 
2810 
2811 
2812 

2Sm 

281S 
281b 
2817 
2818 
281 «J 
2820 
2821 
2822 
2823 
282M 
2825 
282b 
2827 
2828 
282<J 
2830 
2831 
2832 
2933 
283M 
28 3S 
283fc 
2837 
2836 
283S 
2040 
28Mi 
2842 
28M3 
2944 
284S 
284fc 
2847 
2B48 
284«9 
2850 
28S1 
28S2 
28S3 
285^* 



Cl3i2b 
013132 
013134 
01313b 
313140 
013142 
013144 
Q1314b 
013150 
013152 

013154 
0l3l5b 
Ol3lbO 

8iii^ 

013174 
01317b 
013200 
013202 
013210 
013212 
013214 
01321b 
013220 
01322b 
013232 
013234 
01323b 
013240 
013242 
013250 
013252 
013254 

013254. 
0132b0 
0I32bb 
013272 
013274 
01327b 
013300 
013302 
013310 
013312 
013314 

01331b 
013320 
01332b 
013332 
013334 
01333b 
013340 
313342 
wl335C 



0Q47b7 003 jbb 

lOOHOl 

104000 

0C1401 
104000 
102401 
104000 
103401 
104000 
104400 



0l27b7 

104000 
1Q2401 
IQMOOO 
0227b7 
001401 
104000 
10H4M 
000277 
0lZ7b7 
I0b0b7 
103401 
104000 
102001 
104000 
0227b7 
X1401 
104000 
104400 

000257 
0l27b7 
lQblb7 
103S01 
lOHOOO 
102401 
1Q4Q00 
0227b7 
OOlMOl 
10400C 
104400 

000277 
0127b7 
10blb7 
103401 
104000 
102401 
104000 

oc:4ji 



12345b 
003541 



003544 



05145b 003522 



12345b 
003501 



003504 



15145b 0034b2 



12345b 
003441 



Jl3444 



□47Q5fc DC3422 



12345b 
003401 



003404 



3-r45b 003jb2 



COB 



JSR 
Bfil 
HLT 
BEQ 
HLT 
BVS 
HLT 
BCS 
HLT 
SCOPE 
EST ROTATE ODD 
SCOPE 
CCC 
MOV 
RORB 
BCS 
HLT 
BVS 
HLT 
CMP 
BEO 
HLT 
SCOPE 

sec 

flOV 
RORB 
BCS 
HLT 
BVC 
HLT 

crp 

BEQ 
HLT 
SCOPE 

CCC 
MOV 
ROLB 
BCS 
HLT 
BVS 
HLT 
CMP 
BEQ 
HLT 
SCOPE 



sec 

MOV 

ROLB 

BCS 

HLT 

BVS 

HLT 

CMP 

BEG 



•.7.5UBRb 
.♦4 

. +4 

. ^4 

. ^4 

BYTE 



■12345b, TEMP 

TEMP* I 

.♦4 

.♦4 

•05145b, TEMP 
. ^4 



•12345b, TEMP 

TEMP^l 

.♦4 

.♦4 

•lS145b.TEMP 
. +4 



•12345b. TEMP 

TEMP+1 

. +4 

. +4 

•0470Sb.TEMP 
.♦4 



•l234Sb.TEMP 

TEMP*1 

. ^4 

.♦4 

•04745b, TEMP 
. ♦4 



J5R OR RTS rOILEG 
JSR OR RTS FPILED 
JSR OP RTS FftlLED 
JSP OR RTS rPILED 



CLEAR "C" 
ROTATE ODD BYTE 
C NOT SET 
V NOT SET 

; ROTATE FAILED 
;SE'^ C 

;C NOT SET 

;V NOT CLEARED 

: ROTATE FAILED 



;C NOT SET 
;V NOT SET 

; ROTATE BYTE FAILED 

;SET C 

:C NOT SET 
;V NO" SET 



005 



2Bsr 

2858 

1113 

2861 
28b2 

ISti 

2Bb5 

2B&e 

2869 
2870 

2874 
2975 
287b 
2877 
2878 
287<3 
2880 
2881 
2882 
2883 
288H 
2885 
2B86 
2887 
2888 
2889 
283C 
2891 
2892 
28S3 
28SS 
2895 
2e9b 
2897 
2898 
2899 
2900 
2901 
2902 

2905 
290b 
2907 
2908 
2909 
2910 



1M 



. 30^ ;352 

2C-:dr-"e 




013 

3i 

013372 
01337M 
gl337r 

013S02 

013M1M 
013Mlb 

Sir* 

oi; 

013S3H 
013M3b 
013MM0 
013M42 
013M50 
013452 
013454 



0134b2 

mi 

01 347b 
013502 
013510 
013512 



000277 

103401 
104000 
102001 
104000 
0Zb727 
001401 
104000 
10440C 



104M00 

0047b7 
02b727 
001370 
000452 



7— * CCJS'*"* 



IC33-«1 



00332-* 



17777" 
003301 



0C33C4 



0032b4 1773" 



313M5b 30503/ Clb4fa2 



5c 








SCOPE 








HOV 
A5RB 


■-1 TEMP 
TEMAil 


BC5 


. *4 


hlt 




BVC 


. ^4 


HLT 




CMP 


TEMP. t-l 


BEQ 


.♦4 


HLT 




SCOPE 




sec 




MOV 
ASLB 


•-1.TEMP 
TEMP*1 


BCS 


. +4 


HLT 




BVC 


. ♦4 


HLT 




CMP 


TEMP 9177377 


BEQ 




HLT 




SCOPE 




)MBINATI0N OF N. C fiND 


.M«CR 


TNCV 


BPL 


.♦12 


BCC 


.♦20 


BVC 


.♦30 


HLT 




BR 


.♦24 


BCC 


.♦lb 


BVS 


.♦20 


HLT 




BR 


.♦14 


BVS 


.♦12 


HLT 




BR 


.♦fa 


BVC 


.♦4 


HLT 




SCOPE 




.ENOn 




CLR 


a«lCOUNT 



177777 
000 13b 
000012 
00012b 



000142 



100077 



:TEST ROTATING NUMBERS 
SCOPE 
MOV 

TSROT: INC 
JSR 
CMP 
BNE 
BR 



•-1.REFP 

REF^^ 

•/.7.R0TfiLL 
REf"F.« 100077 
TSROt 
TSRT2A 



013514 01fa7b7 000114 00QU4 RCTOLo: MOV 



PEFF.TEST 



:RCTATE OOL Bi'E ThUE: 
: CLEAR C 

:C NO' SE' 

NOT CLEARED 

•.SHIFT FAILED 



:C NOT SET 

jV NOT CLEARED 

; SHIFT BYTE FAILED 



Z=l 

Z=l, C=l 
Z=C, BUT V=l 

Z=C 

Z=0. C=l 

z n6t equal C. V-1 
Z=l. c=o 

z n6t equal C. V=1 
z=o. c=o 

Z=C, BUT V=l 



;N0 ITERATION 



INITIALIZE BASE NUMBER 

INCREMENT NUMBER 

GO TO COMPARE ROUTINE 

TEST ALL VALUES 

NO TEST THEM ALL 

UE ARE DONE 



E05 



2911 
2312 
2«J13 
291H 
2915 
291b 
2917 
2918 
2919 
2920 
2921 
2922 
2923 
292H 
2925 
292b 
2927 
2928 
2929 
293C 
2931 
2932 
2933 
293M 
2935 
2936 
2937 
2936 
2939 
29M0 
£9m 
294? 
2943 
2944 
2945 
294b 
2947 
2948 
2949 
2950 
2951 
2952 
2953 
2954 
2955 
2956 
2957 
2956 
2959 
2960 
2961 
2962 
2963 
2964 
2965 
2966 



013522 

giiHI 

013S3b 
013SH2 
013546 
013552 

01 ^ 

013564 
013S66 
013570 
□13572 
013S74 
Ol3S7b 
013600 
013602 
013604 
013606 
013610 
013612 
013614 
013616 
013620 
013626 
013630 
013632 
0i363M 
013636 



013640 
013646 
013652 
013656 
013662 
013670 
013672 
013674 
013702 
013706 
013712 
013716 
013722 
013726 
013732 
013732 
01373M 
013736 
0137M0 
013742 
013744 
013746 
013750 
313752 



23 

306167 
006067 
006067 

006167 
006167 
006167 

lOOOOM 
103007 
102013 
lOMDOO 
000411 
103006 
102407 
lOMOOO 
000M05 
102404 
lOHOOO 
000M02 
102001 
lOMOOO 
lOMMOO 
086767 
001401 
104000 
000207 
000000 
000000 
01363H 

012767 
005267 
004767 
0OM767 
022767 
001366 
000505 
016767 
106067 
106067 
106067 
106167 
106167 
106167 

100004 
103007 
102013 
104000 
000411 
103006 
102407 
10400C 
000405 



;:,os 

^100 
0OQQ74 
000070 
000064 
00006C 
000054 



□00012 000006 



177777 
I777b2 
000016 
000122 
177777 



17772H 
177730 
177724 
177720 
177714 
177710 
177704 



POL 


TES' 


ROR 


TEST 


ROR 


TEST 


ROR 


TEST 


ROR 


TEST 


ROL 


TEST 


ROL 


TES 


ROc 


TEST 


TNCV 




BPL 


. 12 


8CC 


. ^20 


§VC 


. ^30 


MLT 




8R 


. ^24 


ice 


.♦16 


BVS 


. +20 


HLT 




BR 


. ♦14 


BVS 


.♦12 


HLT 




BR 


. ^6 


BVC 


.♦4 


HUT 




SCOPf 




CflP 


TEST 


BEO 


.♦4 


HLT 




RTS 


V.7 



177766 



177744 



REFF: 0 
TEST: 0 

REFsREFF 
TEST ROTATING BYTE EVEN/ ODD. 



2=1 

Z=l, C=l 
Z=C. BUT .'=: 

2=0 

2=0. C»l 

2 n6t EOUfiL C. v'=: 
;Z=1. C=0 

Iz n6t EOUftL c. v=: 

;2=0. C=0 
:Z=C, BUT vrl 



INITlfiL NOT EOUftL TC FINft. 
ROTATE WORD FAILED 
GOOD DATA 
BAD DATA 



tSRT2A: 
TSR0T2 



17773" RO'BE: 



MOV 
INC 
JSR 
JSR 
CUP 
BNE 
BR 
flOV 
R0R8 
RORB 
RORB 
ROLB 
ROLB 
ROLB 
TNCV 
BPL 
BCC 
BVC 
HLT 
BR 
BCC 
BVS 
HLT 
BR 



•-l.REFF 
REFF 

•/.7,R0TBE 

X7,R0TB0 

•-l.REFF 

TSR6T2 

ROTENl 

REFF. TEST 

TEST 

TEST 

TEST 

TEST 

TEST 

TEST 

.♦12 
.♦20 
.♦30 

. ^24 
.♦16 
.♦20 

.♦14 



ALL NUMBERS 



;RO'ATE BYTE EVEr< 



:Z=1 

;Z=1, C=l 
:2=C, BUT V=l 

;2=0 

:2=0. C=l 

:Z n{)t equal C. v=1 



FOB 



2970 
2971 
2972 
29'3 
2974 
2975 
29"'t) 
2977 
2978 
2979 
2980 
298: 
2982 
2983 
2984 
2985 
298b 
2987 
3988 
2989 
2990 
2991 
2992 
2993 
2994 
2-J95 
2996 
299' 
2998 
2^99 
300C 

3x: 

-3-- = 



013754 
0137M 
C137S0 
Oi37b2 
0137|iH 
0l37b{> 
013770 
013776 
014000 
014002 
014004 
014010 
014014 
014020 
014024 
014030 

014034 

014034 
014036 
014040 
CI 4042 
014044 
014046 
0140SC 
014052 

0140S4 
014056 
014060 
014062 
014064 
014066 
0140"'0 
Oi40"2 
0J410C 



30A> 1052. 
2C-JAN-''a 

102404 
104000 
000402 
102001 
104000 
104400 
026767 
001401 
104000 
000207 
106067 
106067 
106067 
106167 
106167 
106167 

100004 
103007 
102013 
104000 
000411 
103006 
102407 
104000 
000405 
102404 
104000 
000402 
102001 
104000 
10440C 
026767 
0014C1 

;04Coc 

DQ02C' 



Pm^E 57 



1 > : _3 



'642 



177627 
177623 
177617 
177613 
17760' 
1776D3 



'7b3fc 



177540 



'7534 



owe 




fit 1 




Or' 




tsvc 




Mi. 1 








\,nr 


1 ta • wtr r 


om 

DtW 




Ul T 




n 1 a 




DOTDn* POOR 


1 ca ' A 






nvnO 


I ca ' ^ i 


ani o 


TP^T-f 1 

> b3 ' ^ i 


QfM Q 


1 ca I ^ 1 


ool n 


1 ca ' ^ 1 


1 nw V 




RPI 


4' 1? 


ore 


> ^cu 




■fin 


Ml T 




RB 


4?4 


Rrr 


■ ID 


a\/<; 

D w3 




fell T 




RD 


* 1 4 


ova 




Ml T 
ML 1 








BVC 


. -^4 


HLT 




SCOPE 




CMP 


TEST.REFF 


BEO 


,♦4 


HLT 




RTS 


-.7 



:Z=1. C»0 

:2 n6t EOUAl C. 

:2»0. C=0 
;2sC. BUT V=l 



:ROTftTE BiTE OtC 



:2=1 

;Z=i. C=l 
;Z=C, BUT V=l 

;Z=0 

;Z=0. C=l 

;Z HOT EQUAL C 

■.Z=l. CsO 

;Z n6t equal i 

:Z=0, C»0 
;Z=C. BUT V=i 



9h = : 

3002 
3CCH 
3005 
300b 
30C7 
3008 
3009 
3C1C 

3c:: 



, 30*^.1052 



CiHIOfc lO'^MOC 



ClMllO 
014114 
OlMKb 



014122 

Ci-*:2t> 
::-:34 



005227 
100002 
000167 



011&b7 
012rb7 
C252b' 



ir-'-b 
00Cb32 



000072 
OCOOCi 

:7"H'4 



G05 



.35 PMiE 5S 



ROTENl: SCOPE 

■,nlLL ALLOW TWO FfiST PfiSSES 

IfC 117777£> 

BPL .♦b 

JflP EPESRT 
:Q00 SUBTRACT ALL NUTTBERS AilRINST FI^EC MLMBERS 
:A-»B=C. C-A^B. BF SHOULD EOUAl BI 
*STAR1: MOV fl'/.b-NUMA 

MOV •i.ftEF 
iCI'ST: INC RE*" 



HQS 



3015 
3Zib 
3C17 
3018 
3019 

3oac 

m 

3023 
302H 
3025 

J8I^ 

3028 
3n2<9 

SJ? 

3032 
3033 
303H 
3035 
303b 
3037 
3038 
3039 
30H0 
30M1 
3042 
3043 
3044 
3045 
304b 
3047 
3048 
304 9 
3050 

m 

3053 
3054 
3055 
30Sb 
3057 
3058 
3059 
30fe0 
30b I 
30b2 
30fa3 
3Cb4 
lOfcS 
^Cbb 



. jO<i i052 iC-:-'- 
2C "8 ;:.35 



Ci4140 

5isn4 

C1'<1S2 

014156 
0141bO 
0141b6 
014174 

g|:;i?S 

0X4212 
014214 

01421b 



014224 
01 422b 
014230 
014232 
014234 
D1423b 
014242 
014244 
01424b 
014250 
014252 

014254 
Ol42bO 
Ol42b4 
014270 
014274 
014302 
014304 
01430b 
014312 



gi43lb 
014320 



014322 
01432b 
014332 
01433b 
014342 
014350 
014352 
014354 
0lM3b0 
Ol43b4 
Ol43bb 



001370 
000422 
104400 
Olb7b7 
0b67b7 
Ibb7b7 

S14S1 
104000 
104400 
QQ0207 

OQOor- 

10441 



88188! 

020201 
001401 
104000 
020227 
001403 
005202 
Q0S201 
0007b7 
104400 



0050b7 
0050b7 
005 I b7 
Q053b7 
02b7b7 
001401 
1Q400Q 
005 lb7 
00S2b7 
0013b2 
104400 



0050b7 
0050b7 
10Slb7 
0053b7 
lZb7b7 
001401 
104000 
1051b7 
I052b7 
0013b2 
104400 

:JS3b~ 



17745C 177453 

0OOC2b 177442 

00002c 177434 

l7-'42b l"'7M2b 



:3S PiKi£ =9 



Inp 
9NE 
BR 

5C0PE 
AOSJB: nOV 
ADD 

sue 
cnp 

B£0 

W.T 
SCOPE 
RTS 

Scope 



ftRITST 
ORIEHD 

REF.TEST 

numA.test 

NUriA.TEST 

REF.tEST 

.♦4 



177777 



002452 
002452 
002442 
002442 

002432 002434 



002420 
00241-4 



002404 
002404 
002374 
0023'4 

0023b4 QG23bb 



002352 
00234b 



a0233fc 
Ca233fe 



NUMA: 
FRIEND: 

:TEST ftLL COMBINftTIONS OF NUMBERS 

tOMPftR: CLR '^.Z 

CLR y-i 

CMPl: CnP •/.2,v.l 

BEQ . ^4 

HLT 

CMP ■/.2.»-l 

BEQ CMP2 

INC •/.2 

INC y.i 

BR CMPl 
CMP2: SCOPE 

(TEST COMPLIMENTING PLL NU1BERS 



WITH COMPARE INSTRUCTION 
;INfT •/.! 

;RRE the: equal 

jRO AND R: DID NOT COMPftRE 

ftT UPPER LIMIT 
;YE5 EXIT 

INCREMENT TO NEVT NdMBER 



TCOM: 



CLR 
CLR 
COM 
OEC 
CMP 
BEQ 
HLT 
COM 
INC 
BNE 
SCOPE 



TEMP 
TEMP+4 
TEMP 
TEMP+4 
TEMP, TEMP+4 
.♦4 

TEMP 
TEMP 
TCOM 



;TEST COMB (EVEN BYTE) 



TC0M2: 



'EST 



CLR 


TEMP 


CLR 


TEMP+4 


COMB 


TEMP 


DEC 


TEMP+4 


CMPB 


TEMP,TEMF*4 


BEQ 


.+4 


HLT 




COMB 


TEMP 


INCB 


TEMP 


BNE 


TC0M2 


SCOPE 




COMB 'ODD 


BYTE) 


CLR 


TEMP 


CLR 


TEMP+4 



BASE ORTR 
BASE REFERENCE 
COMPLIMENT D«Tft 
DECREMENT REFERENCE 
COMPARE 
TEST 

COMPLIMENT OR DECREMENT FAILED 

; INCREMENT AND TEST FOR DONE 
NOT FINISHED GO LOOP 



;BASE DATA 

; REFERENCE DATA 



; COMPARE 

; COMPLIMENT OR INCREMENT BYTE FfilcED 



;BftSE DATA 

; REFERENCE DA ''A 



105 



30fe9 
30r0 
3071 
3072 
3073 
3C74 
3075 
3076 
M7* 
3078 
3079 
3080 
3081 
3062 
3083 
308M 
308S 
308b 
3087 
3088 
3089 
3090 
3091 
3092 
3093 
309M 
3C95 
3096 
3097 
3098 
3099 
3100 
3.01 
3102 
3.03 
3;0M 
3135 

3;3b 

3107 
3108 
3109 
3.10 
3111 
3112 
31 *3 
3. IM 
3115 
3;i6 
3117 
3iie 
3119 
3120 
3121 
3122 
3123 



Ol'^'^M 

OlMMOS 
Ol'+MlO 
OlMMlb 
01HM20 
01 MS22 
01'«H2b 
01MM32 

01MM3M 



Ol'^MSfc 
0iHMS2 
01 4450 

014M52 

01><4SM 
Ol'+HBb 

814MWJ 

ClH4bM 
014M72 
014500 
014502 
014SOS 
014512 
01451H 
01451H 



014522 
014530 
014532 
014534 
01453& 
014540 
014542 
014544 



014552 
Ol45t>0 
014564 
0145&b 
014570 
01 4572 
014574 
014bOO 

oiHboa 

014b04 
014b0b 
014610 
014612 



3:"bifc 

Cl-'fc22 



105167 
005367 
12b7b7 
001401 

ToMOOo 

10S167 
105267 
m362 

10M400 



005067 
126767 
001401 
104000 
002001 
104000 
003M01 
104000 
062767 
022767 
XI 360 
104400 
012737 
104400 

012737 



122737 
001404 

00000 : 

000001 
000001 
000001 
104400 
012737 



012767 
000367 
100001 
10400C 
001401 
104000 
000367 
100401 
104000 
001001 
104000 
104400 
005037 



005067 
005067 



0C232~ 
002326 
00231'' 



002305 
0023C: 



,"3: cone 

DEC 

criPB 

BEQ 

MLT 

COfIB 

INCB 

BTC 

5C0PE 



TEnP*i 
TEnP*4 

TEnP-»i.''EHP*4 

.♦4 

TEW»*1 

TEm-*i 

TC0f13 



:00C BYTE 



;COnPLinENT BYTE FCiIuED 



0D< 



odfii^ 002263 



; "EST COflPARE fiLL V«LUE EVEN BYTE WITH ODD 



'5C0MB: 



000401 002240 
17777' 002232 



004000 016462 

000010 016462 

00037' 001540 

004000 016462 



00Q200 177056 
177052 



177036 



016462 



177C14 
177006 



UAIT3: 
UAIT5: 



CLR 
CflPB 
BEO 
HLT 
BGE 
HLT 
BLE 
HLT 
POC 
CMP 
8NE 
SCOPE 
MOV 
SCOPE 

MOV 



TEMP 
TEMP, TEMP* 1 
. ^4 

.♦4 

.♦4 

•401. "'EMP 
•-l.tEMP 

tsc6ms 

14000. ailCOUNT 



•lO.ailCOUNT 



;BASE VALUE 
i COMPARE 

: COMPARE FAILED 

:V IS NOT = TO N 

:V IS SET 



;TEST TO SEE IF I-'O DEVICES WERE SELECTED 



WAI'4: 



:TES'' 



CMPB 
BEQ 
WAIT 
WAIT 
WAIT 
WAIT 
SCOPE 
MOV 

SWAB 
MOV 
SWAB 
BPL 
HLT 
BEQ 
HLT 
SWAB 
BMI 
HLT 
BNE 
HLT 
SCOPE 
CLR 



•377.aiREGl 
WAITS 



•4000. a« I COUNT 



•0200. TEST 

TEST 

.♦4 

.♦4 

TEST 
. +4 

.♦4 



atlCOUNT 



iSELECTEO DEVICES STORED IN REii 
: BRANCH If no DEVICES SELECTED 
INTERRUPTS WILL OCCUR 
IF DEVICES ARE SELECTED 



:'EST ALL COMBINATIONS OF SWAB 
CLR TEST 
CLR REF 



; NUMBER UNDER TES"' 
; REFERENCE NUMBER 



JOB 



3125 
3l2b 
312" 
3128 
3:2S 
3130 
3131 
3:3c 
3133 
3134 
3135 
3:3b 

313:' 

3.38 

3139 
3140 

31'^1 
3142 
3143 
31*«4 
3.45 

3.4(, 

3.H7 
3148 
3x49 
3150 
3151 
3152 
3193 
3154 
3155 
3l5fc 

3i5r 

3.58 
2159 
3lba 
3.fcl 
^lb2 
jlb3 
34b4 
31b5 
31&b 
31b7 

3ibe 

3lb9 
31^0 
3171 

ai-'s 

3173 
3l7-« 
3175 
317b 

3177 
3178 
3179 

3:ec 



Ol4b2b 
□I4b32 
Cl4b4C 
014b42 
014b4M 
Ol4b50 
014bS4 
014bbO 

014bb2 

Q14bb4 



014b72 
014700 
014702 
01470b 
014710 
014712 
014720 
014722 
014724 

01472b 
014732 
01473b 
014744 
01474b 
014750 
014752 
014754 
0l475fe 

D147b2 
Ol47b4 
01477C 
01477b 
015004 
015C10 
015012 
015014 
015022 
015024 
01502b 
015034 
0lS03b 



015040 
01 5042 
OlSOHb 
015054 
Ol50b2 
0150bb 
015070 
015072 



. 306.1052 
2G-JHN--B 

□003fe7 
02b7b7 
001401 
10400G 
0003fe7 
00S2b7 
1052b7 
C013b2 
lOHSOO 
012737 
000240 
17777b 

0i27b7 
0002b 1 
lD55b7 

103401 
104000 
0227b7 

001401 
IQuooo 

104400 



104400 
005077 
012777 
012777 
005777 
001401 
104000 
022777 
001401 
lOMOOO 
IZZ777 
001401 
lOSOOO 



104400 
005077 
012777 
012777 
005777 
100401 
104000 
005777 



11:05 

i7rao*< 

177OC0 . 



I7b7bb 

i7b7ba 

17b ■'5'' 



004300 

17-"7'' 
002025 



012703 000 100 
012705 01b732 
012737 177777 
030315 
001001 
104000 
104400 
000402 

COO lb" 000362 



lb33bC 
125252 
I777b0 
lb3342 



125252 
000020 



lb3302 
177777 
000020 
Ib32b4 



lb3252 



Z'ti-^bc 
002032 



CMP 
BEG 

suae 

INC 

INCB 

BNE 

SCOPE 

MOV 

N0P=2M0 
CC=1 7777b 



^E5T 

TEST.REr 
. +4 

TEST 
REP 
TES ♦! 
SUABO 

■4000. SlI COUNT 



■-l.TEMP 



0003'7 302012 



3ib732 



lb3354 
Ib33b2 



lb332b 
lb3322 



lb327fc 
lb330b 



MCV 
SEC 

flOCB TEMP*1 
BC5 . +4 

HLT 

CMP ■377. TEMP 

BEO . +4 

HLT 
SCOPE 

: PROBLEM IIS 030C 17 «UG 1972 

MOV •100 •/.3 

MOV •TEMP.v.S 

MOV B-l-SkTEMP 

BIT v.S.iv.S 

BNE 

HLT 

SCOPE 
EflESRT: BR . ♦& 

JMP ENDERt 
:TEST LEFT SHIFT 

SCOPE 

CLR 

MOV 

MOV 

TST 

8EQ 

HLT 

CMP 

BEQ 

HLT 

CMPB 

BEO 

HLT 



SMQ 

■125252. SRC 
t-lb. .adSH 
aRC 
.♦4 

■125252. SMO 
. *H 

■2C.aSRE 

. +4 



;TEST RIGHT SHIFT 



SCOPE 
CLR 
MOV 
MOV 
TST 
BMI 
HLT 
'ST 



ano 

■-i.aRC 

■lb. .aRSH 

SRC 
. +4 

aMQ 



:OPERR"'ION UNDER TEST 
:TE5T SURB INSTRUCTION 

;SURB FOILED 

•.INCREMENT REFERENCE NJMBEP 
:INC TEST NUMBER 
:LOOP TILL DONE 



:RDCB FRILEO 
:ROCB FRILED 



:BIT FRILED 
;NOP IF NO ERE 



;TEST OF LOGICAL SHIF"' 

:LORD MO WITH 0 

:L0RD RC WITH 125252 

:L0RD SHIFT COUNT (LSHj Ul^n i 

:C0MPRRE RC WITH 0 

;G0 TO HLT IF BRD 

:C0MPRRE MO WITH 125252 
;G0 TJ HLT IF BRD 

: COMPARE SR WITH 2 
-.SKIP HLt IF GOOD 
:HRLT ON ERROR (LEFT SHIFT) 



TEST OF ARITHMETIC SHIFT 
LOAD MQ WITH 0 
LOAD AC WITH -1 
LOAD SHIFT COUNT (ASH) WITH Ifc 
COMPARE AC WITH 100000 
SKIP HLT IF GOOD 
HALT ON ERROR 
COMPARE MQ WITH 0 



K05 



SH c i 1 



3181 
3182 
3183 
318H 
3185 
318b 
3187 
3188 
318S 
2190 
3;<?1 
31'32 
3193 
3194 
319S 
319fc 
3197 
3198 
3199 
3200 
3201 
3202 
3203 
320M 
3205 
320& 
3207 
3208 
3209 
3210 
3211 
3212 
3213 
3214 
3215 
321b 
3217 
3218 
3219 
3220 
3221 
3222 
3223 
3224 
3225 
322b 
322" 
3228 
32.?9 
3230 
3231 
3232 
3233 
3234 
3235 
323b 



01507b 
015100 
015102 
015110 
015112 



015114 
01511b 
01512H 
015132 
01513b 
015144 
OlSl4b 
015150 
01515b 
0151b0 
0151b2 
015170 
015172 

015174 
01517b 
015204 
015212 
015220 
015222 
015224 
015230 
015232 
015234 
015242 
015244 



01524b 
015250 
01525b 
0152bM 
015272 
01527b 
015300 
015302 
015310 
015312 
015314 
01531b 
015324 
01532b 
015332 
015340 
015342 
015344 
01534b 
015352 
015354 



001401 
1 04000 

122777 
001401 
104000 



104400 
012777 
012777 
0OS077 
022777 
001401 
104000 
022777 
001401 
104000 
122777 
001401 
104000 

104400 
012777 
012777 
022777 
001401 
104000 
005777 
100401 
104000 
122777 
001401 
104000 



1C4400 
012777 
012777 
012777 
005777 
001401 
104000 
022777 
001401 
104000 
104400 
0127b7 
0002b 1 
105bb7 
0227b7 
001401 
104000 

10440C 
022700 
001401 
104000 



OOCilO :b3c-^e 



125252 
170000 
lb322b 
100005 



052520 

000003 



125252 
040000 
lb5252 



lb3120 
000300 



125252 
177777 
000002 
lb3054 



177777 

001401 
l773-'7 



052525 



lb3224 
lb322C 

lb 320b 
Ib3i72 
ifc3ib4 



lb3144 
lb314b 
Ib3l32 



lb3114 



lb3072 
lb30bb 
IbSO-'O 



.52525 ib304C 



00140b 
001372 



25 PaCi t>£ 



BEG 

HLT 

CMPB 

BEQ 

HLT 

;'E5T NORflflLiZE 
SCOPE 

flov 

MOV 

CLR 

CMP 

BEQ 

HLT 

CMP 

BEQ 

HLT 

CMPB 

BEQ 

HLT 

;TEST MULTIPLY 
SCOPE 
MOV 
MOV 
CMP 
BEQ 
HLT 
T5T 
BMI 
HLT 
CMPB 
BEQ 
HLT 

-.TEST DIVIDE 
SCOPE 
MOV 
MOV 
MOV 
TST 
BEQ 
HLT 
CMP 
BEO 
HLT 
SCOPE 
MOV 
SEC 
SBCB 
CflP 
BEO 
HLT 

ENDEBE: SCOPE 
CMP 
BEQ 
HLT 



■uo.asrE 

. +4 



•125252, SMQ 
•170000, apc 
SNOR 

•100005. apc 

. +4 

•52520, SMO 

. •♦■4 

•3,asc 

.♦4 



•125252. flMQ 
•40000. iMUL 
•16525^, a AC 
. +4 

3MQ 
. +4 

•300,3SRE 
.♦4 



•125252. SMQ 
•-l.aAC 

•2.toiv 

. +4 

•152525, aMQ 
. +4 



•-1.TEMP 
TEMP+1 

•177377, TEMP 
.♦4 



•52525, >.0 
.♦4 



SKIP HLT IF GOOD 

HALT ON ERROR 

COMPARE SR WITH 10 

SKIP HLT IF GOOD 

HALT ON ERROR (RIGHT SHIFT 



TEST or NORMALIZE 
LOAD MO WITH 125252 
LOAD AC WITH 170000 
START NORMALIZE 
COMPARE AC WITH 100005 
SKIP HLT IF GOOD 
HALT ON ERROR 
COMPARE MO WITH 52520 
SKIP HLT IF GOOD 
HALT ON ERROR 
COMPARE SO UITH 3 
SKIP HLT IF GOOD 
HALT ON ERROR INORMAuIZE 

TEST OF MULTIPLY 

LOAD MO UITH 125252 

LOAD MUL UITH 40000 

COMPARE AC WITH lb52 

SKIP IF GOOD 

HALT ON ERROR 

COMPARE no UITH 10000 

SKIP HLT IF GOOD 

HALT ON ERROR 

COMPARE SR WITH 300 

SKIP HLT IF GOOD 

HALT ON ERROR (MULTIP^I > 



TEST OF DIVIDE 

LOAD MO WITH 125252 

LOAD AC WITH -1 

LOAD OIV WITH 2 AND DWIOE 

COMPARE AC WITH 0 (QUOTIANT 

SKIP HLT IF GOOD 

HALT ON ERROR 

COMPARE MO WITH 152525 

SKIP HLT IF GOOD 

DIVIDE ERROR 



;SOME OPERATION DESTROrED -.2 



LOB 



ioc-;i 306.1052' cC-J*«-'8 



3237 
3238 
3239 
32H0 
32M1 
32H2 
32H3 

32HM 

32HS 
324b 
3247 
3248 
3249 
3250 
3251 
3252 
3253 
3254 
3255 
3256 
3257 
3258 
32SS 
32b0 
32fcl 
32b2 
3265 
3264 
3265 
3266 
3267 
3268 
3269 
J270 
3271 
3272 
3273 
3274 
3275 
3276 
3277 
3278 
3279 
32BG 
3281 
32B2 
3283 
3284 
3285 
3286 
3287 
3288 
3289 
3290 
3291 
3292 



015356 
015364 

015372 
015374 
015376 
015404 

015406 
015414 
015420 
015422 
015426 
0154:%) 
015434 
015440 
015444 
015446 
015450 
015456 
015460 
015466 



□15474 
015476 
015504 
015506 
015514 
015520 
015522 
015526 
015532 
015534 
015540 
01S542 
015550 
Dr-55< 
015556 
015560 
015562 
015564 
015566 
015572 
015574 
015576 
015600 
015604 



0156Q6 
015612 
015614 
015616 



012737 
012737 

000401 
000501 
032777 
001006 

012777 
105777 
100375 
005227 
010700 
042700 
062700 
010037 
006701 
000240 
012737 
000403 
012737 
012737 



005046 
032777 
001013 
012737 
005167 
001405 
012716 
012746 
000002 
01370C 
001772 
012737 
012707 
000005 
004710 
000240 
000240 
000240 
000137 
000000 
000002 
000000 
000137 
000000 



005767 
001401 
000002 
005267 



016526 000024 
000340 000026 



000100 162660 



000207 000466 
000464 

000000 

017777 
015460 
000010 



000006 015574 

000002 015574 
000012 000010 



OICOOO 162470 

015574 D00014 
000052 

000020 
004440 

000042 

015554 000014 
015554 



000502 
004440 

177772 
177762 



25 63 



«0V 
rtOV 



t. X6j 



■PF«iL.at2H 

■340.9126 



SKPBEL: BR 
BP 
BIT 



6ell 



5BEL^: 



.♦4 
TRPP 

•100,aTTC5R 
tiPLETE 



BELL ON PASS CO 



BEC20 
BECfiNY 



MOV 

TSTB 

BPL 

INC 

NOV 

BIC 

AOD 

no*/ 

6701 
NOP 
MOV 
BR 
NOV 
NOV 



■207.aTDBR 
STCSA 
.-4 
■0 

•/.7.V.0 

• 17777. y.O 

•BEG20.V.0 

-/.O.StlC) 

•6.aiYE5RT 

BE&ANV 
»2.atYE5RT 
I12.SI10 



: ROUTINE TO CHECK f6r TRPCE TR«P TO BE r6h WITH PROGRAH 



;POUER rftlt VECTOR 

; PROCESSOR PRnP:'' 

iSflP OVER BEtL-NOP ON ',;RE E/Pa^SI 
:D0N"' RINO BELL ir T'r IS 9-5 



PflS5 COUNT LOCATION 

SET UP RESERVED INSTRUCTION 

OFFSET 



ATTEMPT TO EXECUTE SIGN EXTENC 

NO TRAP, PROCESSOR IS N0T=20. 15,05 

TRAP OCCURRED , 
RESTORE HALT FOR RESERVED INC 



SAVE OLD CONTENTS. SET UP FOR TRACE TRAP 



^ESTR 



^ESTRl: 
YESTR2: 
ACT: 



CLEAR: 
LOGICA: 



TRP8: 
YE5RT: 

TRPA: 
PRFLAG: 



CLR 
BIT 
BNE 
MOV 
CON 
BEO 
MOV 
MOV 
RTI 
MOV 
BEQ 

nov 

MOV 

RESET 

JSR 

NOP 

NOP 

NOP 

JMP 

0 

RTI 
HALT 
JMP 
0 



■(«,)• 
•10000, aSRPTR 
ACT 

•YESRT,a»14 

TRPB 
ACT 

■20. (6) 
■BE&lN,-(6) 

a^42.>'.0 
YESTftl 
■CLEAR. a« 14 
•CLEAR, X7 



a MS TART 



; INHIBIT "T" TRAP IF SET 
•.T TRAP VECTOR 



;SET TRACE TRAP 

I START OF TEST WITH TRACE ON 

;ARE WE UNDER ACT" 
;N0 

;T0 BANK ZERO 

:CLER THE WORLD 
;YES 

;FOR ACT 11 



a^BEGIN 



•.RETURN TO PROGRAM FROM "^RAP 
RTI FAILED 

BEGIN MODIFY BY EXPANSION ^ 
PRINT ROUTINE BUSY IF NOT ZERO 



CAN BE Art P- 



•.ENTERED WITH SYSTEM TRAP CflLL(HLT) 

iPRINT OUT THE ERROR PC AND STATUS REGISTER . 
^RINT: TST PRFLAG ; IS ROUTINE BUh'f 

BEO . ■»-4 

RTI ;YE5 EXIT 

INC PRFLAG ;N0 SET FLAG 



raMBM p*. 20- JON '8 ;:.05 



389S 
3297 




330S 
330S 
330ii 
33C7 
3308 
330S 
3310 
3311 
3312 
3313 
33 1 W 
3315 
33 lb 
3317 

m 

3320 
3321 
3322 
3323 
332H 

im 

3327 

sill 

3330 
3331 
3332 
3333 
333M 
3335 
233b 
3337 
3338 
3339 
33H0 
3341 
33M2 
33S3 
33M4 
3345 
33ME> 
33H7 
33H8 



OlSfcTM 

8iP8i 

015710 
015714 
ai571b 
015722 

°i^7* 

015756 

8ii;il 

01577M 
01b012 

im 

01b026 

81b03M 
IbOHO 
OlbOM2 
QlbOMb 
OlbOSO 
0150S2 
OlbOSb 
01£>084 
OlbObb 
Qlb072 
01b074 
01b07b 
OlblOO 
01bl02 
01bl04 
OlblOb 
OlbllO 



016112 
Olbllb 



105777 



105777 
100375 
0l02b7 
G103b7 
QlD4b7 
Slb702 
0047b7 
012777 
105777 
100375 
01b702 

105777 
100375 
6lb702 
0047b7 
01b702 
Qlb7Q3 
0lb70H 
012777 
105777 
100375 
0OS777 
lOOQOl 



0050b7 
032777 
001402 
000 lb7 
000002 
000000 
XOOOO 
000000 
l77Sbb 
I775b4 

ccnooo 

000000 
017004 

0050b7 
0050b7 



000140 
000220 

000215 
000204 

000212 
000170 

X0152 
000150 
0Qgi4b 
000150 
000150 
' '40 
^130 

00012b 

mi 

000104 

goo4bo 
000100 

00005b 

:: 13 

000377 
000044 

lb212b 



l77S2b 
000400 

lb2410 



22000c 

ibZllb 
0002Qe 
000:72 



000132 



000: Ob 



000046 



IbSUO 



000252 
00024S 



MOB 



a§RPTR,i20DCC 

. ♦4 

PRINTl 

( b ) ♦ , SfiVPC 

( b ) ♦ , SfiVCC 

-(bi .-(b) 

•140.STRTUS 

aicsA 

.-4 

■215.ST0BR 

aTCSR 

•212.aTDBR 

STCSft 

.-4 

•/.2,SAVR2 

•/.4'SflVR4 
Sfl<'PC./2 
•/.7,PRt<W 

.-4 

SAVCC.y.2 

•/.7,PRtRB 

82<IO.aTDBR 

aTCSft 

.-4 

RETURN.V.2 

•/.7,prtAb 

SA<rR2,'/.2 

tnVR3.V.3 
PVR4.-/.4 
■377-iT08R 

aicsA 

.-4 

aSRPTR 
.♦4 

PRFLRG 
•HOO.aSRPTR 

exprInt 

STRRT 



BRANCH TO PRINT 
INHIBIT. RETURN TQ HAI'i 

?S - - 



ON 

I REPOSITION THE STAC/ 
;W«IT FOR FLAG 
;FIi.LER CHARACTER. 

;LINE FEED 

;SAVE R2 
:SAVE R3 
;SAVE R4 

; PRINT OCTAL NUMBER 
: SPACE BETWEEN UOROS 

; PRINT OCTAL NUMBER 

-.WHERE CPU TEST IS AT 
; RESTORE REGISTERS 



;TEST FOR HALT SWITCH 

:HALT ON ERROR SET 
•CLEAR FLAG WHEN DONE 

: RESTART ON ERROR 

; RETURN TO MAIN STREAM 



;OATA 
; STATUS 



N 



;ENO OF PROGRAM-SP AREA. 



BINCT 
WGTCT 



:okbm -i. 



. .as 



33Hq 

3350 
3351 
3352 
3353 
335H 
3355 
3356 
3357 
3358 
335'? 
33bO 
33fa] 
33b£ 
33b3 
3364 
33b5 
33&& 
3367 
3368 
3369 
3370 
3371 
3372 
3373 
3374 
3375 
3376 
3377 
3:J79 
3379 
3380 
3381 
3382 
3383 
338M 
3385 
3386 
3387 
3388 
339S 
3390 
3391 
3i92 
3393 
J39S 
3395 
3396 
3397 
3398 
3399 
3M0O 
3M01 
3H02 
3HQ3 
3404 



016122 
016126 
016134 
016142 
0161S0 
016154 
016156 
016160 
016162 
016170 
016172 
016200 
016204 
016210 
016214 
016220 
016222 
016230 
016234 
016240 
016242 
0162S0 
Ol&crS" 

or.>^62 

016266 
016r72 
016276 
016300 
01C304 
016312 
016314 
016316 
016320 
016326 
016332 
016334 
016340 
016344 
016346 
016350 
016354 
016356 
016360 
016J62 
016364 
016366 
016370 
0163/2 
016374 
016376 
016400 
016402 
01fc>404 



012704 
012767 
012767 
012767 
106777 
100375 
O0S702 
100404 
012777 
000403 
012777 
016703 
010267 
005167 
0H67O3 
001410 
066767 
005267 
026703 

SI 3-^0 
2^67 
016724 
0b6767 
P0SOb7 
005067 
005367 
001410 
012703 
066767 
005303 
001373 
000730 
012767 
105777 
100375 
014477 
005367 
001401 
000767 
105777 
100375 
000207 
000000 
000000 
000000 

woooo 

000000 
000000 
000000 
000000 
000000 
000000 
DOOOOO 



016374 
000005 
000007 
000001 
177730 



000260 
000261 

cnoi£6 

000150 
000144 
000 140 

000136 
000134 
000126 

000260 
000114 
000102 
000100 
000076 
000074 

000003 
000052 



000005 
177552 

177542 
000026 



177530 



0C0236 
00022C 
000214 



5 77712 
177702 



000136 

000120 
000102 

000050 
000044 



WMl-'l: 



MINUS: 
STftR: 



riKNUM: 
URTOC: 



MOPDO: 



XLIST: 
UAIT2: 



HDFHM: 



TOODLE 

SEVEN 

DECML 

WGTCT 

BINCT 

fiSCNT 

LIST: 



; SCOPE 



10V 
flOV 

nov 

MOV 

TSTB 

BPL 

TST 

BMI 

MOV 

BR 

flOV 

MOV 

MOV 

COM 

BIC 

BEG 

POD 

INC 

CMP 

BNE 

POD 

MOV 

POO 

CLR 

CLR 

DEC 

BEQ 

MOV 

POO 

DEC 

BNE 

BR 

MOV 

TSTB 

BPL 

MOV 

DEC 

BEQ 

BR 

TSTB 

BPL 

RTS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

LOOP 



•LIST. -.4 

•S.flStNT 

■7.SEVE- 

•1. DECML 

aTftSR 

UPITl 

y.2 

MINUS 

•260,STOBR 

STPR 

•261.STDBR 

SEVEl'<./.3 

x2,to6dle 
to6dle 

TOODLE, •/.3 
URTOC 

DECML, WGTCT 
BINCT 
WGTCT, •/.3 
MKNUM 
t260. BINCT 
BINCT, (4)+ 
SEVEN, DECML 
WGTCT 
BINCT 
PSCNT 
XLIST 
•3 . X3 

SE<'EN, SEVEN 

y.3 

MOPOD 

STPR 

•5.PSCNT 

aTtSR 

UPITS 

-(4).aT0BR 

PSCNT 

HDFHM 

UPIT2 

aTCSR 

.-4 

y.7 



iET LIS' PDDRE55 



:NEG SIGN PRINT 1 
;POS SIGN PRINT 0 



PUT MP5K IN R3 

GET REPDY TO DOODLE NUMBER IN TOOOlE 

COKPENSPTES FOR COMPLEMENT DURING BI 

PND IN OCTPL CHPRPCTER 

ZERO. WRITE 0 If LIST 

COUNT L»P TO 

PND RECORD 

SPME BINPRY WEIGHT 

KEEP COUNTN 

POD PSCII PREFIX 

WRITE PSCII CHPR IN LIST 

EXPPND BINPRY WEIGHT 



;S CHPR IN LIST 
SET X3 FOR POD LOOP 
•MPKING SEVENTY BY SEVEN 

:NX SEVEN SET GET NX OCTPL 
I SEND S CHPR TO TTY 



;FIN1SH PRINTING GET NXT NUM 



;HEPO FOR HOME 



ROUTINE ENTERED BY USER TRPP 



iSCOPt OR/PND ITERPTION LOOP FOR EPCH TEST 4000 TIMES 



BOB 



3M07 
3408 

3S10 
3411 
34 12 

3-tl J 

3414 

3415 
34i& 
34 17 
3418 
3419 
3420 
3421 
3422 
3423 
3M2H 
342S 
3426 
3427 
3428 
3M29 
3430 
3431 
3432 
3433 
3434 
3435 
343b 
3437 
3438 
343«9 
3440 
34"' 1 
3442 
.-(-12 



Clb40b 
Oib4i« 
01b41b 
01fa424 
01bS2b 
01b434 
01b43b 
01bH42 
01b44b 
01b450 
01b4S4 
01b4b0 
aib4b2 
Clb4b4 
01b4bb 



016470 
016472 
01b47S 
01b47b 
0lb502 
OlbSOH 
OlbSlO 
OlbSlS 
OlbSlb 
01b520 
0lb52H 



01bS2b 
016530 
018532 
01bS34 
01653b 
016540 
016542 
016546 
216554 



032777 
X1012 
032777 
001011 
02b 7b7 
001H05 
00S8b7 
016716 



»7 
01 lbb7 
000002 
004000 
000000 
004440 



000207 
000277 
000205 
00MS37 
000204 
00HHb7 
000803 
00M3b7 
000202 
00H2b7 
000207 



010046 
01014b 
OlOSHb 
01034b 
01044b 
01054b 
01b74b 
012737 
012700 



2C-J<»« 

i:05 



040000 

004000 

000032 

003022 
000020 

000010 
00000b 



016472 
1777bb 
I777bb 
I777bb 



16125b 
000002 
016614 



•9 11 

16156C 
IblSSO 
0C002b 



iCS PmSE 66 



SCOPEC: BIT 
BNC 
BIT 
BNE 

crp 

BEO 

INC 

SCOPES: MOV 
RTI 

SCOPEG: CLR 
NOV 
RTI 

1 COUNT: 4000 
SCOPEP: 0 
RETURN: BEGIN 



•40000. aSRP'P 
SCOPCB 

•4ooo.a«:RPTR 

SCOPE& 

SCOPEF.ICOUNT 
5C0PEG 
SCOf-EP 
RETURN. a-'.b 

SCOPEP 
axb. RETURN 



iCROUP 

§U6Ri 

SUBR2 



OF NESTED SUBROUTINES 
RTS V,7 

sec 

RTS 
JSR 
RTS 
JSR 
RTS 
JSR 
RTS 
JSR 
RTS 



SUBR3 
SUBR4 
SUBR5 
SUBRb 

; ENTER HERE OR POWER TOIL 



y.s 

■/.5,aiSUBR2 

y.H 

/.4 , SUBR3 
•/.3 

•/.3.SUBRM 

'/.2.SUBR5 
•/.7 



PFOIL: 



□OOOOb 



MOV 

nov 
nov 

MOV 
MOV 
MOV 
MOV 
MOV 
1CV 



•/.0,-(b) 
v.l.-(b) 
•/.2,-(b) 
/.3,-(b) 
■/.H,-ib) 

24: -(b) 

•Rtl.Sab 

•HAG , -.0 



;TE5T SR FOP SCOPE 
;VE5 SCOPE 

NO - TEST FOR PEPft*: • 
: INHIBIT ITERBTION 

;EXIT - DONE 

: INCREMENT COUNT 

; REPOSITION THE STftC*- 

SCOPE RETURN 
.CLEOfl COUNT 

SAVE SCOPE RETURN POInteb 
: RETURN INLINE-NEXT TES' 

-.COUNT LOCftTION FOR nERA''::'^ .OCP 
: ADDRESS OF LAST TES' 



ONE INSTRUCTION 
ONE DEEP 

TWO DEEP 

THREE DEEP 

FOUR DEEP 

FIVE DEEP 



:SAVE REGISTER OR STfiCk- 
iwHEN POWERING DOWN 



:1N :ASE of "iC EfiE 



COb 



ImIs 30H.1052. 20-J»»N "S 



25 PA^^ fc" 



SE*; 00fc7 



SI? 8 



3HM7 
3448 
3M4S 

3452 
3453 

34I5 
J45t- 
3457 
3458 
345S 
34S0 
34fai 
34b2 
34b3 
34fa4 
34bS 
'J4bb 
34b7 
34b8 
34bg 
3470 
3471 
3472 
3473 
3474 
3475 

3478 
34 7q 
3480 

rnh 

3483 
3484 
34|5 
3M8b 
3487 
3488 
348S 
34«W 
34S1 
3492 
3493 

34«)4 
34% 

34% 
349- 
3498 



8i^i5 8 

Olbb40 0 



01b570 
OibSTM 
01b57b 
01bbO2 

im 

01bbl4 
Olbblb 

m 

QlbbZb 

iU: 

lbb40 
01bb44 
OlbbSO 
0lbb54 
OlbbSb 
OlbbbO 
01 bbb2 

aibbb4 

Olbbbb 
01bb70 

aibb74 
gibb7b 

5lb700 

0lb702 
0lb704 



oibrio 
aib7i2 



81b''14 
lb71b 
0lb72Q 

0;b722 
Olb724 



016732 
01b73S 



Olb740 
01fa~-»2 

21 "004 
Cl'OOfe 



8177I8 
017720 
OlOOSb 
0l0bb7 
0l27b7 



000000 
000000 



012bOO 
14077 
^14077 
014077 
005037 
012bb7 
012b05 
012b04 
Q12b03 
012b02 
012b01 
012&00 
0OS037 
104000 
000002 
125252 



01b700 
052525 

01b710 
177777 
□Ib7i4 

016714 

41/: 

0S2525 

000000 
016722 

01b732 
000000 
01b732 

016740 
016742 
000000 
017004 
000000 
00020" 



lbl5bb 
Ibl5b0 
161 5b0 

000010 

01bb22 lbl214 



i777b4 



161506 
000006 
161150 



016612 



5AVR6: 

HOC: 

HMO: 

HSC: 

RESTPRT 



•10V 

riov 
nov 

MOV 

MOV 

MOV 

HALT 

0 

0 

0 

0 



B* 

; FIXED 



MOV 
MOV 
MOV 

ncv 

CLR 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
CLR 
HLT 
RTI 

125252 
VALUES FOR USE 
B 

052525 



aflc . c v.o i ♦ 
a«o.c/.0)* 
asc. (v-o* 

v.o . - ( v.b ) 
x6.5flVRb 
•RESTART. 24 



MOV 5PVRb/.b 
(•/.b)*,v.O 



-c/.O) ,a«c 

Stb 

(b)*.24 
(b)-*,v.5 
(b)*,-/.4 
( b ) ♦ , '/.S 

atSAi'Rb 



: STORE STftCK POSITION, PCUER FAIL FLAG 

:HOLT ON POUER DOWN NORMAL 
; STACK IS SAVED HERE 



; RESTORE REGISTER OFF STACK 

;M0 MUST BE LOADED BEFORE AC 

; RESTORE "'IME OUT 
;UHEN POWERING UP 



; POWER FAIL OCCURRED 
I RETURN TO MAIN LINE 



IN TEST 



; ADDRESS OF B 



.sB-HO 
A: -1 
A*4 

. =A-»4 

125252 

A-»10 

052525 

:FOR STORAGE 

t: 0 
C 

.sC-»10 
TEMP: 0 

TEMP 



: ADDRESS OF A* 10 
•.ADDRESS OF C 



; ADDRESS OF TEMP 
; ADDRESS OF TEMP* 10 OR "D" 



. =TEMP+b 

TEMP -HO 
0: 0 
= >40 

FIN: 0 : BUFFER FOR SP 

USER: RTS v.? : OVERLAY USER ROUTINE HERE IF 4k:j. jSE 3PNr : 

; PDP-11 MEMOR> DETERMINATION AND SETUP 
•USE WITH VARIABLE CORE QUANTITY SYSTEMS 



DOb 



M 

3505 

m 

3506 

^ 

3511 
3512 
3513 
3514 
3515 
3Slb 
3S17 
3518 
35 IS 
3520 
3521 
3522 
3523 
352M 
3525 
352b 
3527 
3528 
3529 
3530 
3531 
3532 
3533 
353M 
3535 
353b 
3537 
3538 
353<9 
3540 
3541 
3542 
3543 
3544 
3545 
354b 
3547 
3549 
3549 
3550 
3551 
3552 
3553 
3554 
1555 



, j3n 1352 sZ Jm^ 
2C ;:.os 



PniE fee 



017010 
01701b 

8i78So 

017G3b 

8i;8^ 

0170S0 

aw. 

017062 

81 7070 
17074 
017100 
017104 

817110 
17114 
017120 
017122 
017124 
01712b 
017132 
017134 
017140 
017142 
0171Hb 
017150 
017154 
017155 
0171b2 
0l71b4 
0171bb 
017170 
017172 
01717b 
017200 
017202 
01720b 
017210 
017214 
01721b 
017222 
017224 
017230 
017232 
01723& 
017240 
017244 
01724b 
017252 
01725b 
0l72b2 
ai72bb 
017272 
Dl'27b 



mm 

01 27b7 
101401 

37 



001401 

0127b7 

005537 
005537 

000430 
0l2b02 
00S72b 
022702 
001542 
022702 
001437 
022702 
001431 
022702 
001423 
022702 
001415 
000411 
005000 
012021 
020027 
001374 
000207 
004757 
000450 
0047b7 
000453 
0047b7 
0004Sb 
0047b7 
0004b 1 
0047b7 
000464 
0047b7 
000467 
012701 
004757 
012701 
0047b7 
012701 
004757 
012701 



004440 1 76564 
0(K)401 I7b346 

joil 017010 



XIOOO 161124 



017122 160722 
000340 lb071b 

077770 
117770 
137770 
157770 



017074 
017100 
017104 
017110 
017114 

017006 

000040 

000042 

000044 

00004b 

000050 

000052 

140000 
177710 
120000 
177700 
100000 
177570 
060000 



DETl: 



DET4: 

EIGHT: 

TUELVE: 

SXTEEN: 

TWENTY: 

TWOFOR: 

TUOEIG: 

DET2: 



MOVE: 

STRT28: 
STRT24: 
STRT20: 
STRTlb: 

STRT12: 

STRT8: 

xrER28: 

XFER24: 

>'FER20: 

XFERlb: 



.=FIN 
MOV 

ncv 
JSR 

CUP 

BLOS 

RT§ 

BIT 

BEG 

RTS 

flOV 

MOV 

ODC 

ADC 

ROC 

ROC 

ROC 

RDC 

BR 

MOV 

TST 

CMP 

BEQ 

CMP 

BEQ 

CMP 

BEQ 

CMP 

BEQ 

CMP 

BEQ 

BR 

CLR 

MOV 

CMP 

BNE 

RTS 

JSR 

BR 

JSR 

BR 

JSR 

BR 

JSR 

BR 

JSR 

BR 

JSR 

BR 

MOV 

JSR 

MOV 

JSR 

MOV 

JSR 

MOV 



♦ 4 

•BEGIN, TRPA*2 
■401 .SKFBEL 
•/.7^^ft«1F 
StA^.tDETl 

.♦4 

V.7 

•lOOO.aSRPTR 

DET4 

•/.7 

•DET2,4 

•340.6 

a •37770 

a«S7770 

a«077770 

a» 117770 

3^137770 

a«157770 

5TRT28 

( b ) + , •/.2 

(b) + 

•EIGHT+4,-/.2 
DET3 

• TUELVE*4,-/.2 
STRTB 

•SXTEEN+4,-/.2 
STRT12 

• TUENTY+4,-/.2 
STRTlb 
»TW0F0R+4,-/.2 
STRT20 
STRT24 

y.o 

(0) + . ( 1 
•/.0.»FIN+2 

y.7 

•/.7.XFER2B 

M0D24 

•/,7.XFER24 

MO62O 

X7^XFER?0 

M06lb 

•/;7. XFERlb 

M06l2 

MO68 

X7.XFER8 

M0D4 

• 140000, 
X7.M0VE 

• 1^0000, '/I 
•/.7.M0VE 

• 160000. '-^l 
•/.7.M0VE 
•bOOOO.'/.l 



;ftPPLlCOBLE TO S^S'Ef 'Z-" :. 



: BR . ^4 

:CHEC»' FOR DDPl 

NO CORE EXPRN 
CHECK VRRIABL 



IQN_UlTH_!^pPl 



CORE SAl 
USE VRRIRBLE CORE ROJTINF 
4K ONLY 

TRRP VECTOR SETUP 
TRRP STRTUC SETUP 
6K 
12K 
IbK 

CHECK FOR 20K 
CHECK FOR 24K 
CHECK FOR 28K 



FOR 
FOR 

CHECK FOR 



8i^8k 



•.RETRIEVE TRAP PC 
lOISCfiRD TRRP STOTUS ^ORD 



:8K 



:4K 

;I2K 
: l&K 

20K 
24K 

SET UP MfilN CORE CURRENT 

MOVE UORD 

MOVE COMPLETE' 

MOVE RNOTHER WORD 

MOVE COMPLETE 

STRRT 28K TRANSFER 

STRRT 24K MODIFY 

START 24K TRANSFER 

START 20K MODIFY 

START 20K TRANSFER 

START IbK MODIFY 

START IbK TRANSFER 

START 12K MODIFY 

START 12K TRANSFER 

START 8K MODIFY 

START BK TRANSFER 

START 4K MODIFY 

SET UP MOVE START LOCATION 

GO TO MOVE SUBROUTINE 



EOb 



. sir- 

355fa 
355- 
3558 
355S 
35feC 
35b: 

35fa3 
36b-t 
35&5 
3b&b 
35br 
35be 
35b«9 
35^0 
3571 
3572 
3573 
357s 
3575 
35 "b 
357' 
3576 
3579 
35BC 
358! 

35e<^ 

3583 
359M 
3565 
358b 
3587 
3586 
358<9 
3530 
3531 
3S<12 
3593 
359»< 
3595 
359b 
3597 
3598 
3599 
3b00 
3b0l 
3bG2 
3b03 
3faOM 
3b05 
3bQb 
3b07 
3b08 
3b09 
3blC 
3bll 



iZ "8 35 



ci'3oa 

01730b 
01731? 
Di731fa 
317322 
01 732b 
017330 
0i733b 
0173MH 
0173S2 
0l73b0 
0l73bb 
0i737H 
017M02 
Ol7mO 
01741b 
Oi742M 
0l'H32 



017442 
017450 
Cl74Sb 
Ol74b2 



017M72 
017474 
01747b 
017500 
017502 



01750b 
017510 
017512 
017Slb 
017522 
017524 
01752b 
017532 
017534 
017542 
017544 



0047b7 
012701 
0OM7b7 
012701 
004 7b7 
000207 
0127b7 
01 27b7 
Oi S7b7 
Ol27b7 
0127b7 
0l27b7 
0127b7 
0127b7 
0127b7 
0127b7 
0l27b7 
0I27b7 
000207 



i72l00 
0001 IH 
000004 
000000 
00000b 
000002 
000007 

012737 
012737 
012700 
012702 



OllbOl 
011101 
06271b 
Il21b7 
001001 
000207 
105777 
100375 
lib777 
0007b5 
000000 



I77bb0 
OMOOOO 
177b50 
020000 
l77bM0 

144M4b 
000240 
12H44b 
□00240 
10444b 
000240 
ObMHHfe 
000240 
04444b 
000240 
02444b 
000240 



Gl74bb 0V2720 00000 1 



00b302 
103374 
000207 
104000 

000137 000502 



llb244 
llb02b 
07b230 
07b012 
05b2l4 
0S577b 
03b200 
03S7b2 
01blb4 
01574fa 
17bl50 
175732 



00000b 000004 
000002 00000b 
172100 
000001 



000002 
000022 



lb0532 

000004 ib0524 



•PERI 

MCD24 

f10D20 

MOD lb 

110012 

M0D8 

riOD4 

0ET3 

:RObT 

:CALL 



J5R 
no J 
JSR 

10V 

JSR 
RTS 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
RTS 
INE TO SET 
: JSR 



•'.7^nov£ 
•40000. 

v.7^M0VE 
•26000. 
\7 , MOVE 
•/.7 



■•1 



: RETURN PRCn -C-*,r:„ 
■BeuIM*14000b.TRM*120C02 
•N0P.SKP8EL*ie000D 
■BEClN*12000b^TRPA*100002 
■NOP . SKPBEL * 1 dOOOO 
•B£GlN+l0OO0b.TRPA*b0O02 
•NOP . SKPBCL-t'bOOOO 
•BEClN+bOOOb. TRPP+400C2 
•N0P,SKPBEL*40000 
•BEGlN*400Ob.TRPO*20002 
•NOP,SKPBEL*$0000 
•BEGlN*2000b.TRPR*2 
•NOP, SKPBEL ^ ^ 

y.7 :RETURN PROM MODIP i 

ftCTION ENflBLC ON M«/MF PfiRITf MEMORIES 
PC , . MOMF 



PflRCSR= 172100 

PflRVEC= H"* 

ERRVEC=4 

RO=xO 

5P=v.b 

R2=-/.2 

PCSM7 



:fiDDRES5 OF FIRST MR/MF PA 
IfiDDRESS OF PRRITt I'^ZPR^ 



.hftMF: 



IS: 



MOV 
MOV 
MOV 
MOV 



MOV 



•ERRVEC+2.a«ERRVEC 
■RTI.atERRVEC^2 

•PARtSR.RO ;GET FIRST CSR fiODRESS 

• l.RS 



RSL 
BCC 
RTS 

.PftRSRV:HLT 
JMP 

:R0UTINE TO CJTPUT TITLE 



• 1. (RO)-^ 

RS 
IS 

PC 

StSTRRT 



:SET TIME OUT INDICATOR 
:5ET ACTION ENABLE IF AVAI 
BRANCH IF CSR NOT AVAILAB 
ISHIFT AVAILABILITY INDKA 

; PARITY- ERROR 



TYPE: 
LOOP: 
1$: 

CHAR: 



MOV 

MOV 

ADD 

MOVB 

BNE 

RTS 

TSTB 

BPL 

MOVB 

BR 

0 



C/cb). 
(•/<l), 
•2 1 

IS 

■/.7 

aTTCSR 
IS 

CHAR, 
LOOP 



v.l 
•/.I 

(Xb) 
CHAR 



STTDBR 



F0& 



"B 11.35 Pi»iE ro 



-hIN. IPC '11 30m iQSa 
rOKBH.Fi: 23-JfiN-7g li:05 

3bl2 017546 0Ob41S 0S5103 CH55S1 ns;:: 

3613 OirsSH 026502 320110 030524 

3bl4 Cl7Sb2 026467 045464 0S144C 

3615 0X7S70 051531 042524 020115 

3616 317576 054105 OSilOS 044503 
3fe:- 0:*'6C4 042523 005122 000015 
3&:3 COOOOl 



.flSCIZ 12 -IS- CZOKi-M Tir-4K SrSTEn E/C«CX5E» • 12 



.ENC 



-mI'i j06 1052, ZO-JOh'-'B 11:05 P«GE 72 

-z-ca- 2c-'^i'.--a i;:05 :rcs5 reference ^fetz 







ibZb 
1755 


lb31 
1779 
2272 


IbbO 


Ibbb 


lb72 






1793 


IBOO 


2105 






22feb 
2710 


2278 


2284 


2291 






271b 


2723 


2730 


2772 


T 




71 1 ■ 


31bO* 

3267 


31b2 
32?! ■ 


3175* 


3177 






3013 


3018t 
3027 ■ 










□ m^22 


301t> 








OS'-' 


0 m 1 34 


3Ql2a 


3015 




3365* 


339b a 


Dll»372 
OifOO 


3350* 
718» 


3374* 
317b* 


3361* 






1941 


194b 


1951 


1957 






2054 


2059 


20b4 


2070 


2077 






2514 


2519 


2525 


2530 


253b 






Sb2b 


ZbZ7 


2b34 


2b4e 


2744 


BE^ANi 




325b 


3256a 








WW ' ' • W 


BO a 
3572 


9CD 


1102 


lb21 a 


32b9 


BEG2C 


ClS'+bO 


3251 


3257 • 








BEbt. 

BINC 


01 540b 


32451 










0lb370 


3347» 


33bb* 


33b9* 


3370 


3373* 


BR = 


000002 


1 1071 










BwFF = 


0 1 700^^ 


567 > 


7b 1 


780 


79b 


817 




Clb72£ 


1709 


1732 


1600* 


161b* 


1632* 






1990* 


1991 


2062* 


2083 


2103* 






2H2D* 


2436* 

C 1 wO ^ 


2454* 


2470* 


2488* 






2737» 


2739 


27bZ 


27b3* 


27b5 


CC s 


17777b 


585 • 


313ba 








CHAR 


01754H 


3b04« 


3b09 


3bl 1 a 






CLEAR 


015554 


3273 


3274 


3275a 






CtlNCT 


002312 


874* 


1009 


1012* 


1019* 


1031a 


CMPl 


014230 


30321 


3039 






CHP2 

C0P1PAR 


014252 


303b 


30HQI 








0 1 4224 


3030t 










CURPA'^ 


0023Dfe 


875* 


1001* 

* Ww A " 


1002 


1013 

« w « w 


1015* 


L 


Dlb742 


1606* 


182M* 


1639* 


1855* 


1871* 


DATfii 




2462* 


2479* 


2497* 


34941 




OOlblb 


613* 


914 


917* 


919* 


923a 


06Tf(2 


001b44 


614* 


930* 


931 


934 a 




DA'^A3 


001 720 


815* 


942 


945* 


947* 


951 a 
97 la 




002014 


81b* 


955* 


9Sb 


9b7* 


DECHL 
OEtAY 

cft: 


01b3b4 


3352* 


33b5 


3371 # 


3393a 

WW <Pw w 




002020 
017010 


818* 


838* 


9b 1 


9bb 


973 a 


892 


35011 


3504 






DET2 


017122 


3510 


3519t 








DET3 
DE''H 


017440 
017054 
0003b2 


834 


835 


3522 

W9bb 


3574 a 




3508 
71St 


3510a 




d: »' 


3219* 








00 = 


000001 


8b 9 


' 1 lOt 


1 lb3 


1171 

A A f A 


1212 


EAESRT 


014754 


754* 


3007 


3155a 






EI&HT 


017070 


35121 


3521 






EMDEAE 


01534H 


315b 


3233a 








ERR. 'EC = 


000004 


3580t 


358b* 


3587* 






ES'AR"' 


OOObDb 


77b 


779 a 






£ -ppir. 


3335 


3337a 
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1 lae* 
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lb78 
2145 
229b 
3477 a 
3190* 


lb65 
2205 
2303 
3478 
3192 


lb90 
221 1 
2310 
3480 
3205 


lb97 
2218 
2317 
3462 
3218* 


17C3 
222b 
2324 

3220 


22^2 
234- 

3'<4«* 


i7cH 

225-' 
235= 

3459* 


Sit " 

2fc-^ 


19b4 
e082 
2543 
2745 


19b9 
2083 
2548 
2750 


1970 

2549 
2751 


ig-'b 

2599 
275b 


1990 

2bG4 
2757 


1998 
Clio 
2b09 
3H7:a 


2005 
2b:-t 

3^73 


2b2: 
3««''e 


3284 


3419 


3501 


35b2 


35b4 


35bb 


35b6 




3395 a 
















lb5b 

1847* 

2104* 

250b* 

27b9* 


3345a 
18b3* 
2105 
2546*. 

2773 • 


1679* 
2233* 
2549 
34B5a 


1697# 
2235 
262b* 
3466 


1915* 
2239* 
2b27 
3408 


i9fc^» 
2b4-'» 


3 T 3 

Zb-tB^ 


1 929 


1017* 
1868* 


1029a 
19Cb> 


238u» 


c38e« 


Z2ib* 


2-*-Z» 







HOb 



. 32'* *0S2. 



HPCSR 

HPOBR 

HPOUT 

HPOUTR 

HPOUT 1 

HP0UT2 

HRCSR 

HPOBR 

HSC 

HSRINR 
HSRINI 
HSRIN5 
ICOUNT 

I^tcnt' 

IPC 
IPP 
IRK 

:rp 

wIST 

LKC3R 

LKl 

LK2 

LI'S 

Li<H 

LLltllT 

LOCICfi 

LOOP 

lPCSP 

»PCBP 



0027«*0 
C1700M 

iCMOOC 



Olbbib 

ooca7s 

00027b 
001722 
0017H0 
001730 
002nOM 
000270 
000272 
01£>e>20 
001&4& 
001 70M 
D0i712 
01faMb2 

mil 

00253H 
002&32 

000300 
002022 
?042 
144 
, ib2 
^2704 
Q1555& 
017516 
000302 
000304 



:::06 

t>71 
1121 

S87 
3443 
33BE> 

583 « 

1041 
1217 
1727 
1627 

m 

2107 
2200 

m 

24B2 



374 
587 
3111 



¥ 



11 



8&8 

i:24« 

3345 
3452 « 
3388 « 

750 
lObl 
lb28 
1734 
1335 
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urn 

34% • 



778 
1075 
lb33 
1741 
1842 



»114 
S207 

2491 



2120 
2213 

m 

2S00 

U iili iill 

2994 
311b 
3197 



37b 
391 
3113 
3194 



1154 
3500 



793 
1092 
lbb2 
1750 
1850 



142 
2220 

2509 

m 

3118 
3200 



b88» 


82b 


830* 


958 


b89t 


95b« 






955* 


9b8 






bSO 


958 « 






95b « 


9b9 






gb4 


9b7« 






bSbc 


831 


839* 


937 


b87t 


940 


942 




3454 • 








b48 


937 » 






947« 






941 


94b 


948 • 




77q» 


lb23* 


2899* 


3092* 


lU. 


'kir 


ny. 




bb7 


10731 


Ib44 




bbS 


1090i| 


lb41 




b74 




lb47 




314^ 




1650 




^843* 






b90B 




977» 


990 


97fe« 


990 






979t 


9§^t 






b53 


lb3e 




984 • 


994 






1035 


1055 


10b9 


ICBb 


bl5 


327b • 






3b04t 


3bl0 






b9lt 


879* 
8rb# 


BBS* 


1003 


692 S 


1002» 


1020* 
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3534 



801 
llol 
IbbS 
1758 
1858 

m 
un 

|31| 
251b 



!3ST 

3128 
3207 



948* 



3095* 
117-' 



983* 

1102* 

100b 



911 
1135 
1674 
I7bb 
18bb 

ill 

143? 



242 
2521 

m 

314J 
321 5 



9bl* 



3105* 
1212 



91b 
1144 
IbBO 
1774 
1874 

2327 
2430 
2527 

IPS 

3145 
3213 



9bb* 



3120* 
1219 



929 

1687 
1781 
1882 

2334 
2433 
2532 

m 

2937 
3048 
3153 
3222 



987* 991 993* 

lb53 1654* 
1021 



939 
1175 
lb92 
1788 
1891 

m 

2341 
2441 
2539 

m 
m 

31b4 
3225 



3134* 3409 



94M 

iill 

1795 
1900 

m 

2350 
_449 
2545 

'f 



iiil iig 

31b7 
3232 



3417« 



i 



170 
236 



119T 
1712 
1811 
1918 



960 982 

1802 
1909 

2268 

2551 

" 17 
5 
17 



2S58 
44 

33 



m 

3179 
3469 



1819 
1925 

l?4S 
ill! 

2374 
2473 
2565 
2651 
2741 

lii^ 

2975 
3087 



c ; • 
c \ 



.PS 
.P80 

HINUS 
100DO 

ioc:2 

M0D20 

10D24 

MODM 

10D8 

"1C 

MQ 

ISi 



CO? ISC 

0D^^3c 

0022-'b 
002l7fe 
002202 
0003bb 
001522 
01fal72 
01 b222 
01b30M 
01737H 
017360 
0173MM 
017330 
017H2M 
017-10 
Cl7lbb 
CC035C 

0175% 
0C03bC 
0230C1 



oooM7a 

0Q024C 



877 
10011 
1002t 
lOlM 
1011 
102H 

97H 

717i 

8g7g 

33% 
33b5« 
3377t 
354H 
35H2 
3540 
3538 
3548 
35Hb 
35321 
7*0« 
3458* 
7b6 
714i 
1225t 
1243 
1256 
12E><3« 
1282 
12S5 
13081 
1321 
1334 
1347i 
13&0 
1373 
138E>t 
13q«3 
1412 
1430 
1443t 
145b 
14b9 
14821 
14<35 
1508 
15211 
1534 
1547 
1560I 
1573 
158b 
159ga 
lbl2 
754« 
5821 



-8 



lOObt 

1026 

101b 

10l7t 

lQi3t 

1027t 

31bl* 

8<5«J 
335g« 
33b8 
337S 
35b8t 
35661 
35641 
3562 1 
3572* 
3570 • 
3550 
810 

36121 
3204* 
1231 
1244 
1257 • 
1270 
1283 
12%l 
1309 
1322 
I335t 
1348 
1361 
13741 
1387 
1400 
14131 
14311 
1444 
1457 
1470t 
1483 
14% 
150<3t 
1522 
1535 
15481 
1561 
1574 
15871 
1600 
1613 
809 
3135t 
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1028 
1019 



I0& 

USER SYMBOLS 



1304 13C'^a 



3552 
3159# 



1232 

12451 

1258 

1271 

12841 

1297 

1310 

13231 

1336 

1349 

1362« 

1375 

1388 

1401 • 

1414 

1432 

1445 

14581 

1471 

1484 

14971 

1510 

1523 

1536t 

1549 

1562 

1575i 

1588 

1601 

16141 

3563 



3554 
3165 



1233* 

1246 

1259 

12721 

1285 

1298 

13111 

1324 

1337 

1350* 

1363 

1376 

1389« 

1402 

1415 

1433 

14461 

1459 

1472 

148S« 

1498 

1511 

1524t 

1537 

1550 

I563t 

1576 

1589 

16021 

1615 

3565 



3556 
3174# 



1234 

1247 

1260« 

1273 

1286 

12991 

1312 

1325 

13381 

1351 

1364 

1377« 

1390 

1403 

1416t 

1434i 

1447 

1460 

1473i 

1486 

1499 

15l2t 

1525 

1538 

15511 

1564 

1577 

15901 

1603 

1616 

3567 



3558 
3180 



1235 

12481 

1261 

1274 

1287i 

1300 

1313 

13261 

1339 

1352 

13651 

1378 

1391 

1404 1 

1417 

1435 

1448 

1461t 

1474 

1487 

ISOOl 

1513 

1526 

15391 

1552 

1565 

157B« 

1591 

1604 

lbl7« 

3569 



3560 
3189* 



12361 

1249 

1262 

12751 

1288 

1301 

13141 

1327 

1340 

13531 

1366 

1379 

13921 

1405 

1418 

1436 

14491 

1462 

1475 

14881 

1501 

1514 

15271 

1540 

1553 

15661 

1579 

1592 

16051 

1618 

35' 1 



3195 



1237 

1250 

12631 

1276 

1289 

13021 

1315 

1328 

13411 

1354 

1367 

13801 

1393 

1406 

14191 

14371 

1450 

1463 

14761 

14S9 

1502 

15151 

1528 

1541 

15541 

1567 

1580 

15931 

1606 

1619 

3573 



3203* 


32u8 


3217* 


3223 




1238 


12391 


1240 


1241 


i242« 


12511 


1252 


1253 


12541 


1255 


1264 


1265 


12661 


1267 


1268 


1277 


1 370« 

lc/b> 




1 son 




12901 


1291 


1292 


12931 


1294 


1303 


1304 


13051 


1306 


1307 


1316 


13171 


1318 


1319 


13201 


13291 


1330 


1331 


13321 


1333 


1342 


1343 


13441 


1345 


1346 


1355 


13561 


1357 


1358 


13591 


13681 


1369 


1370 


13711 


1372 


1381 


1382 


13831 


1384 


1385 


1394 


13951 


1396 


1397 


13981 


14071 


1408 


1409 


14101 


1411 


1420 


1421 


14221 


14281 


1429 


1438 


1439 


14401 


1441 


1442 


1451 


14521 


1453 


1454 


14551 


14641 


1465 


1466 


14671 


1468 


1477 


1478 


14791 


1480 


1481 


1490 


14911 


1492 


1493 


1494« 


15031 


1504 


1505 


15061 


1507 


1516 


1517 


15181 


1519 


1520 


1529 


15301 


1531 


1532 


15331 


15421 


1543 


1544 


15451 


1546 


1555 


1556 


15571 


1558 


1559 


1568 


15691 


1570 


1571 


15721 


15811 


1582 


1583 


15841 


1585 


1594 


1595 


15961 


1597 


1598 


1607 


16081 


1609 


1610 


IbUt 
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— JSER 5>*1BCwS 



NOR 


0003&H 


716i 


3191» 








01H220 


3010* 


3019 




30261 


PPRCSR= 


172100 


3578 • 


35cS 






PfiRVEC= 


0001 IH 


357Si 




3c37 




PFftiL 


Ql&S2b 
015604 


606 


7b0 


PRFL«C 


784 1 


3cD5t 


3289 


3292* 


PRINT 


015&06 


609 


3289* 






PRINT! 


01&042 


3296 


3330* 




33H71 


PR TAB 


Olbl 12 


3313 


3318 


^^^^ 
3323 


R = 


004000 


86S 


11111 


1163 


11/' 


RB s 


000002 


869 


11Up> 


1 led 


RC80R 
RCCSR 
RCCSRH 


00uJ2e 


701t 




1071* 


lU/ J 


000330 


702« 


8b3« 


000332 


703i 








RCDRR 


OUOJcc 


bSSt 


8bb« 


lUbo* 


RCFUNC 


002572 


858* 


1071 


1080* 


lOocV 


RCST«R 


002502 


I068t 


1076 


1081 




RCUC 


000324 


700 • 


1070* 






RCU0NU= 
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593 ■ 


1070 
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f nc 

10b9l 


107*3 
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OOOOOM 
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1212 








013634 


294 It 


3011* 


301c* 


301 D 




□13634 


2903* 
3014 


2904* 


c%b 
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OCT » 


□0154D 


774* 
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1157i 


1 * a^ 

1 187 




Rt'lUl 


0031 


1 160 


1163t 
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b97t 
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1088* 
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lOSO 
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n n ^ n 

□□□320 


bSBI 
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108M* 








□0030b 


693 • 


1095 






RFDfiR 


OuOjIU 


b^Ht 


1085* 


1094* 


1 nQ7 
10S7 


FUnC 


□027D2 


057* 


a naa 

1088 
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loss* 


f t n f M 
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□02574 


108H9 


1093 


• t nn 

1100 






000312 


b^bS 


« na^ M 

1087* 








17604D 


f au M 


f aa^ 

1087 






Of 1 


OOcbOb 


f aoc_ M 

108&t 


109b 


4 naa 

1098 




HKoHH 


000o4g 


7Q7m 


1035* 






□0QJ4H 


708 1 


at 

862* 


aan m 

890* 


1037* 


KK L bHH 


00Q3Mb 


70^ t 








RKD«E 


fn #-i o "1 T f 




103M* 


104 J 






U0Ujj4 


70H1 


iOHb 






owe 1 IM^ 


Uuc4Qo 


Ob's* 


1037 


1047* 


10501 




UUc J 1 4 


lOJMV 


10M2 


IOHB 






000340 


^ac_ M 

7061 


1036* 
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1 7b000 


591 1 


103b 






nK ; 

ROTftLL 


uUcJcO 


1035> 


1044 


1046 




013514 










ROTBE 


013674 


2945 


2950 S 






POTBO 


014004 


2946 


2977 • 






RCTENl 


014106 


2949 


30031 






RPBAR 


000424 


735 • 


1055* 






PPCft 


0004 10 


729* 


1063 






bp:sp 


000426 


736 • 


847 


849* 


B50 



3333* 

1219 
1078 



3021 
2935 



3412 



3124* 
29391 



3126 
2941 



3130* 
2943* 



2944* 294/ 



2950 



2973 



2999 



3415* 34191 



364* 1052* 1053 



10S7* 1059 



■IAIN. 
BH 

RPCSRH 

RPOAE 

RPOflH 

RPOOR 

RPOSR 

RPFUNC 

RPSTRR 

RPUC 

RPWOR0= 

RPl 

RTI« 

SflVCC 

SRVPC 

SRVR2 

5AVR3 

SflVR4 

SflVRb 

SBELL 

SC 

SCQPE = 



2C-JON--8 



00043C 
OOOMIM 
DOOM 12 
000420 

aooMi& 

000432 
002410 
000422 
176000 
002424 
001542 
OlbllO 
OlblOb 
016074 
01607b 
016100 
016612 
015422 
000354 
1 04400 



SCOPES 

SCOPEC 

SCOPEF 

SCOPEG 

SEVEN 

5KPBEL 

S0FT5R 

SOLPAT 

5RE 

SRPTR 

STAR 

START 

START2 

5TATUS= 

STRT12 

STRTlb 

STRT20 

STRT24 

STPT28 

S'PTB 



OibH4£ 
OlbHOfe 
01b4b4 
OibSSO 
0163b2 
015372 
00017b 
002310 
000356 
000174 
016200 
000502 
000660 
177776 
017232 
017224 
017216 
017210 
017202 
01 "240 
OOlOS-t 
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737« 

73U 
730t 
733t 
732 ■ 
738t 
I052t 
734« 
5<32l 
10551 

811 
3298* 
32<37» 
3309* 
3310* 
3311* 

775 
3243 
7i2t 
58Mt 
16<33 
1789 
1892 
1987 
2074 
2164 
2257 
2342 
2450 
25M6 
2630 
2726 
2832 
3040 
3188 
340b 
bl2 
782* 
3408 
335 1» 
3240t 
bbll 
873* 
7l3i 
660 « 
3358 
663 
781 
681* 
3526 
3528 
3530 
3531 
3518 
3524 
821 
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852 

860* 
1062 
1JS6* 
1056 
1064 

855 
3317 
3312 
3324 
3325 
3326 

777* 
32H8I 
319B 

78B 
1700 
1796 
1901 
1994 
2080 
2171 
2263 
2351 
2458 
2552 
263B 
2734 
2844 
3052 
3202 
34121 
3405 • 
3409 
3410 
3360 
3502* 

770 
1001 
3168 

767 
33&0i 

725 

789t 

783* 
35451 
35431 
35411 
3539 • 
3537* 
3547i 

823 • 
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CEI 



854# 
1057 
1066 



884 
3344i 
33431 
33381 
3339 • 
3340 i 
3H4B« 

3446 
794 
1706 
1803 
1910 
2002 
2086 
2178 
2269 
2359 
2466 
2559 
2645 
2742 
2856 
3065 
3216 



3411* 
3414a 
3371 
3563* 

1023 
3183 

770* 
3380 

760« 

B19» 



1065* 



9021 



3451 ■ 3455 



3457* 
803 
1713 
1812 
1919 
2008 
2094 
2185 
2275 
2367 
2474 
2566 
2652 
2748 
2868 
3077 
3226 



3377* 
3565* 

1025* 
3211 
774 

3280 

895* 



806 
1721 
1820 
1927 
2015 
2101 
2193 
2281 
2375 
24B3 
2573 
2659 
2754 
2880 
3091 
3233 



3414* 341S» 



3392 « 
3567* 

1027* 
898 

3336 
978* 



3468* 



1622 
1728 
1828 
1938 
2022 
2108 
2201 
2287 
23B4 
2492 
2580 
2666 
2760 
£902 
3093 



3569* 
1030M 
32b3 
3598 
988* 



lb29 
1735 
183b 
1944 
2029 
2115 
2208 
2294 
2392 
2501 
2587 
2b73 
27b8 
2934 
3104 



lb34 
1742 
1843 
1949 
2036 
2121 
2214 
2299 
2400 
2510 
2595 
2680 
2776 
2972 
3119 



1663 
1751 
1851 
1954 
2043 
2128 
2221 
2306 
2408 
2517 
2602 
2687 
2787 
2998 
3133 



1669 
1759 
1859 
1961 
2050 
2136 
2230 
2313 
2416 
2522 
2b07 
2b 96 
2795 
3003 
3146 



1675 
1767 
1867 
1967 
2057 
2143 
2236 
2321 
2424 
2528 
2612 
2706 
2808 
3017 
3154 



IbSl 
1775 
1875 
1973 
2062 
2149 
2246 
2328 
2434 
2533 
2628 
2713 
2810 
3024 
3155 



3571* 3573* 



IbSB 
1782 
1883 
1980 
2067 
2157 
2251 
2335 
2442 
2540 
2624 
2^i9 
2821 
3027 



3294 
3300* 



3330 



3334 



3405 



3407 



350" 
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S'30 

ST5 

STSfi 

S'fa 

3^" 

STB 

STBft 

SU8R1 

SUBP2 

SUBR3 

SUBPS 

SUBR5 

SUBftfe 

TC 

TC8LK 
TCCM 

TCUT 
Tf E/PE 
TCP IRS 

Tcrifl 

TCF2 

TCr3 

TCF4 

TCIV 

TCLftST 

TCOM 

TC0f15 

TC0n3 

TCR8K 

TCRBUF 

TCRBI 

TCOl 

TCRlft 

TCR2 

TCR3 

TCRH 

TCSR 

TCST 

TCU8K 

TCWBUF 

TCUBl 

TCWC 

TOBR 
T05R » 
TEMP 



101140 
J0115C> 
001226 
001312 
001340 
001422 
001472 
016470 
016472 
016476 
016504 
01651a 
016530 
0I4beb 
017100 
177340 
000404 
002712 
000372 

00037b 
0027 IH 
00270b 
002770 
002762 
003016 
003032 
003074 
000406 
002710 
014264 
014332 
014400 
003354 
003440 
003412 
003232 
003262 
003270 
003304 
003346 
Q16104 
000374 
003152 
003H4Q 
003204 
000402 

800434 
00446 
016102 
016104 
016732 



824 
827 
833 
832 
941 
846 
845 
866 
871 
883 
34221 
34231 
34251 
34271 
34291 
2799 
31251 
35141 
7211 
7271 
U151 
7221 
1177* 
7241 
B67» 
867 
1124 
1127t 
1134 
1137 
11521 
7281 
11141 
30441 
30571 
30691 
1204 
744 
1209 
1164 
1185 
1184 
1190 
12051 
586 
7231 
1151 
1170 
1168 
7261 
7411 
7451 
3245* 
5861 
1717» 
1761# 



8261 

829 

8361 

837 

844 1 

8551 

8651 

870* 

872 

889 

3425 
3427 
3429 
3431 
34311 
3132 
3525 
722 
1170# 

869* 
1180 
1132 
11161 
11131 
11291 
1133 
11371 
11421 
1178 

868* 
1145 
3051 
3064 
3076 
12091 

748 
12151 
11601 
11881 
11901 
11951 
1220 
3246 
1120 
11661 
12231 
11731 
1169* 
1213 

747 
3303* 

1718 
1763* 



8311 
6401 



880 a 
8911 



723 
1211* 


7?4 


726 


727 














1122* 

1188* 

1145 

1126* 

1126 


1125* 

1191* 

1148 

1132 

1198 


1127* 
1195 
1183 
1147* 


1129 
1205* 
1198 
1148 


1136* 
1212* 
1201 
1158* 


1142 
1215 

1163 


1152* 
1219* 

1200* 


1161* 

1201 


1163* 


i:7i# 


1176 




















1119* 
1156 


1124* 


1137* 


1157* 


1164* 


1166* 


1176* 


1190* 


1209* 


1218* 


1211 


12241 


















1218 




















3301 
1159 


3304 


3307 


3315 


3320 


3328 


33421 


3353 


3362 


3368 


1210* 




















3306* 


3314* 


3319* 


3327* 


33411 


3357* 


3359* 


3364* 






1724* 
1^64 


1725 
1770* 


1731* 
1771* 


1738* 
1772 


1739 
1777* 


1745* 
1779* 


1747* 
1784* 


1748 
1796* 


1753* 
1791* 


1755* 
1793* 



1173 



1756 
1798* 



Tint 

TJSR2 

TJSR3 

TOOOLF 

TRCSf 

TRDR 

TRPO 

TRPB 

T scone 

TSROT 
TSR072 

TSTrtRl 

TTC5R 

TTD8R 

TTf INR 

TTYINl 

TTYIN2 

TT , IN3 

TT <!NM 

TWELVE 

TWENTY 

TWOEir 

TWOFOR 

TYOUTR 

TYOUTl 

TYPE 

USER 

WRIT 1 

WftIT2 

WPIT3 



: 1 2k3b 



002140 
G130bb 
013070 
013102 
01b3&0 
0002b0 
0002fa2 
OlSbOO 
015572 
014442 
013M72 
013b4b 
013b40 
014122 
00Q2b4 
0002bb 
00154" 
00lb02 
OOlbiO 
001574 
OOlbOO 
017074 
017104 
0171 14 
017110 
00lb20 
001b34 
01750b 
01700b 
01bl50 
01b32& 
014512 
014542 



- :D5c: 2Z jmN "6 

leob* laos 

2018* 201<3 

20M7 207b« 

2140 2144» 

2173# 21 7m* 

2348 2353» 

238*3 23S4* 

243<J 2444 • 

fsqs* 2496 

5bq» 2570 

2b21 2&M0* 

2b7S« 2b7b# 

272S* 2730# 

2841 2SH7* 

3045* 30Mb 

30b«3» 3070# 

i^lS* i^ll* 

3oie« 5oi9» 

842# S7b# 

27821 2783 

2781 27831 

2782 27871 
33b 1* 33b2» 

be2a 7es« 

b83i <)12 

3241 32841 

880* 3|bb« 

30811 30()0 

2904 1 2907 

29441 2948 

2908 29H31 
30101 

b841 798* 

b85l 931* 

b44 9091 
9191 

913 918 

915 9171 
9181 

35131 3523 

35151 3527 
35171 

351bl 3529 

b4b 9271 
9311 

7b5 3b01l 

891 34971 

33531 3354 

33821 3383 
30931 

3099 31041 



2791 
33b3 
791 
914 
3501* 
32811 



799 
3b09* 



9201 



33911 
825* 

35b2ft 



802* 



1822* 



■05 PftGE ^6 
CROSS RCrERENCE TOBlE 

1814» 

3* 
2024* 

20*7 
21 <5* 
2175 
2234* 
23S5» 
2397 
2447 
2503* 
2575* 
2b41* 
2b77 
2731 
2848* 
3049* 
3071 

Sfi: 

2954* 
3020* 
984* 




8Bb« 
35b4* 



804* 



USER SYMBCS 



1830* 



909 
35bb« 



805* 



2032* 
21 17* 
2154 
2187* 

c3fa4 

2413 

24b3 

2554* 

2583* 

2bSb 

2b89* 

2813* 



3081* 

m. 

2977* 
3114* 



920* 
3558* 



822* 



1B33 

mi 

2033 
2119* 
2159* 
2189* 

2418* 

24b8* 

2555* 

2584 

2bbl* 

2b91* 

2818 

mi 

3088* 



887* 



1837* 

ml. 

21b0* 

2190 

2421 
2471 
255b 

mi: 

2b92 
2823* 

30B9 

2918* 
2979* 
3125* 



3570* 3572* 



927 



f039# 
124* 
21bl 
2195* 



2425* 
247b* 
25b 1* 
2590* 
2bb3 
2b95 
J824* 

^b2* 
3138* 

2935 

2980* 

312b 



3242 



1845* 

m. 

21bb* 
2197* 



\W lis 



* 

2426 
2480 
2Sb2* 

m 

2700* 
2829 

mi 

3140* 
29401 

!?!« 



3b07 



1846 

m. 

21b7» 

2196 

2345* 

2381 

2431 

246S* 

2Sb3 

nn. 

2702* 
2635* 

mi 

3143 
2950* 

!!S!: 



SEC 0C77 
1853* 

m. 

21b8 
2225* 

cJob* 
243b* 

?489 
Sb8« 

M' 

2703 
283b* 
3044* 
30b8* 

3149 

2951* 
2999 



33B7 



20-JON-78 li 



20-J«N-78 
:05 



;05 pftGE 

CROSS REreRENCE 



T«BLE ~ 



N0& 

USER SYnBO..S 



U0IT5 
UO 

UGTCT 

MRTOC 

XFENOZ 

XFER12 

XFER1& 

XFER20 

XFER2H 

XFER2B 

XFER8 

XLIST 

XX : 

YE5RT 

YESTR 

YESTRi 

r'ES-'RS 



01H51H 
OOOOIH 
□ lb3£>b 
01&2H2 
003102 
017306 
017276 
017266 
017256 
0172Mb 
017316 
016320 
000000 
015S7M 
015H74 
015526 
015532 
017612 



.PARSR 017500 



30SHi 

1105* 

33H8« 

336M 

nSHt 

35M5 

3SMj 

3sm 

353<J 
3537 
35M7 
3375 

5S5S 
3255« 
3262* 
32691 
3270« 
596 • 
662* 
92B 
1130 
1679 
1773 
1873 
1978 
2065 
2155 
22M9 
2333 
2432 
2531 
2616 
2704 
2800 
28M9 
2925 
2966 
2995 
3112 
3184 
3290 
3492» 
3503 
bSb 



1171 

3365* 

3369« 

1199 

3557 • 

3555* 

3553 • 

35511 

3549« 

3559« 

3381 • 

923 
32S7» 

3272 

bOl 
b64« 
938 
1143 
1686 
1780 
1881 
1985 
2072 
2162 
2255 
2340 
2440 
2538 
2622 
2711 
2802 
2851 
2926 
2967 
2996 
3115 
3193 
3295 
3495« 
3586 « 
3597* 



3367 



934 
3265 



6021 
6701 
943 
1149 
1691 
1787 
1890 
1992 
2078 
2169 
2261 
2349 
2448 
2544 
2628 
2717 
2804 
2854 
2928 
2969 
3000 
3117 
3196 
3302 
35001 



3372# 3394 i 



951 
3282 • 



603 
673 « 
959 
1174 
1698 
1794 
1899 
2000 
2084 
2176 
2267 
2357 
2456 
2550 
2636 
2724 
2806 
2861 
2929 
2970 
3006 
3127 
3199 
3305 
3505 



971 



605 • 
b77« 
981 
1181 
1704 
1801 
1908 
2006 
2092 
2183 
2273 
2365 
2464 
2557 
2643 
2732 
2814 
2863 
2931 
2974 
3022 
3141 
3206 
3308 
3535 



608 » 
749 
992 
1196 
1711 
1810 
1917 
2013 
2099 
2191 
2279 
2373 
2472 
2564 
2650 
2740 
2816 
2866 
2932 
2984 
3033 
3144 
3209 
3316 



but 

792 
1007 
1202 
1719 
1818 
1936 
2020 
2106 
2199 
2285 
2382 
2481 
2571 
2657 
2746 
2819 
2873 
2936 
2985 
3047 
3152 
3212 
3321 



6141 

80C 
1022 
1216 
1726 
1826 
1942 
2027 
2113 
2206 
2292 
2390 
2H90 
2578 
2664 
2752 
2825 
2875 
2958 
2986 
3060 
3155 
3221 
3329 



blbt 
848 
1040 
1627 
1733 
1834 
1947 
2034 
£119 
2212 
2297 
2398 
2499 
2585 
2671 
2758 
2827 
2878 
2959 
2988 
3072 
3163 
3224 
3331 



6431 

851 
1054 
163? 
1740 
1841 
1952 
2041 
2126 
2219 
2304 
2406 
2508 
2593 
2678 
2766 
2830 
2920 
2960 
2989 
3082 
3166 
3231 
3389 





655 • 


659* 


853 


896 


913 


1060 


1074 


1091 
1673 


1661 


1667 


1749 


1757 


1765 


1849 


1857 


1865 


1959 


1965 


1971 


2048 


2055 


2060 


2134 


2141 


2147 


2228 


2236 


2244 


2311 


2319 


2326 


2414 


2422 


2429 


2515 


2520 


2526 


2600 


2605 


2610 


2685 


2693 


2696 


2774 


2784 


2792 


2837 


2839 


2842 


2921 


2922 


2924 


2962 


2963 


296-4 


2990 


2992 


2993 


3084 


3086 


3110 


3169 


3178 


3181 


3235 
3476« 


3240 


3247 


3480 • 


3488a 



'N^v 28e?l 2«»19 295" 2«»83 
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